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DECLARATION FOR THE RECORD OF DECISION
SITE NAME AND LOCATION

Wolff-Alport Chemical Company Superfund Site
Ridgewood, Queens County, New York

Superfund Site Identification Number: NYC200400810
Operable Unit: 01

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the U.S. Environmental Protection Agency's
(EPA’s) selection of a remedy for the Wolff-Alport Chemical Company (WACC) Superfund
Site (Site), chosen in accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980, as amended
(CERCLA), 42 U.S.C. 88 9601-9675, and the National Oil and Hazardous Substances
Pollution Contingency Plan, 40 CFR Part 300. This decision document explains the
factual and legal basis for selecting a remedy to address the source areas at the Site.
The attached index (see Appendix Ill) identifies the items that comprise the Administrative
Record upon which the selected remedy is based.

The New York State Department of Environmental Conservation (NYSDEC) was
consulted on the proposed remedy in accordance with CERCLA Section 121(f), 42 U.S.C.
§ 9621(f), and it concurs with the selected remedy (see Appendix 1V).

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the Site, if not addressed by
implementing the response action selected in this ROD, may present an imminent and
substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy, which addresses contaminant source areas, includes the following
components:

e All tenants of the buildings on the former WACC property will be permanently
relocated.

e All of the buildings on the former WACC property will be demolished.

e Following the demolition of the buildings, all soils exceeding the Remediation
Goals (RGs) on the former WACC property, the 308 Cooper Street and 350 Moffat



Street properties, as well as beneath the roadway and sidewalks along Irving
Avenue and Moffat Street, will be excavated.

e The clay pipe sewer line beginning at the manhole located on Irving Avenue
southwest of the former WACC property and extending to the manhole located
approximately 50 feet northwest of the intersection of Irving Avenue and Cooper
Avenue will be excavated and replaced (approximately 120 feet of pipe).

e After the removal of the sewer line, bedding material samples will be collected from
the open excavation to determine if the bedding material is contaminated. Any
bedding material that exceeds the RGs will also be removed and backfilled with
clean fill.

e The remaining portion of the sewer line down to the intersection of Wyckoff Avenue
and Halsey Street (approximately 2,150 feet) will undergo jet cleaning using high-
pressure water nozzles to flush out dirt, sediments/sludge, and any other matter
from the sewer pipeline. The jetting will be performed in combination with
vacuuming to collect the jetted waste.

e Following completion of sewer jet cleaning, a gamma survey will be performed
within the flushed sewer to determine if high gamma counts are still present. Any
portions of the sewer line with elevated gamma counts will undergo further
investigation, including the sewer material and bedding, to determine the source
of the radiological contamination. Those portions of the sewer line, along with any
bedding material that exceed the RGs will be removed and replaced.

e Site restoration will include backfilling the areas of excavation with clean fill
followed by resurfacing of roadways and sidewalks impacted by the construction.

e The excavated contaminated soil, sewer sediment, and debris will be disposed of
either in a non-hazardous waste landfill or in a landfill permitted to accept
radioactive waste, based upon the level of radioactivity in the materials.

No data were collected at the following three nearby properties: 282 Moffat Street; 323
Moffat Street; and the parking lot of 335 Moffat Street. Additionally, only minimal data was
collected at the non-parking lot portion of 335 Moffat Street, 338-350 Moffat Street, and
the area adjacent to the nearby active rail lines. During the design of the selected remedy,
an investigation will be conducted at these adjacent properties which may have been
impacted by site-related activities. Any contaminated soils in these areas will be
addressed as part of the remedy.

During the design, a Phase 1A Cultural Resources Survey! will be performed to
document the Site’s historic resources.

The environmental benefits of the selected remedy may be enhanced by consideration,
during the design, of technologies and practices that are sustainable in accordance with
EPA Region 2's Clean and Green Energy Policy and NYSDEC’s Green Remediation

1 A Phase | cultural resources survey is designed to determine the presence or absence of cultural
resources in the project's potential impact area. The Phase | survey is divided into two progressive units of
study--Phase IA, a literature search and sensitivity study and, if necessary, based upon Phase 1A survey,
a Phase IB field investigation to search for resources.



Policy2. This will include consideration of green remediation technologies and practices.
The selected remedy will address source materials constituting principal threats by
excavating and removing the radiologically contaminated soil, sediments, and building
materials.

DECLARATION OF STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in CERCLA
Section 121, 42 U.S.C. 8§ 9621, because it: 1) is protective of human health and the
environment; 2) meets a level or standard of control of the hazardous substances,
pollutants, or contaminants that at least attain the legally applicable or relevant and
appropriate requirements under federal and state laws; 3) is cost-effective; and 4) utilizes
permanent solutions and alternative treatment (or resource recovery) technologies to the
maximum extent practicable. The selected remedy will not meet the statutory preference
for the use of treatment as a principal element of the remedial action because no proven
and cost-effective treatment technology is currently available to treat radioactive wastes.

Because this alternative will not result in contaminants remaining on-site above levels
that would otherwise require use restrictions or limits on exposures, five-year reviews
will not be necessary. If the remedy requires five or more years to complete, five-year
reviews will be performed until the remedial action is completed.

ROD DATA CERTIFICATION CHECKLIST

The ROD contains the remedy selection information noted below. More details may be
found in the Administrative Record file for this remedy.

¢ Contaminants of concern and their respective concentrations (see ROD, pages 4-
9 and Appendix Il, Tables 1-14);

e Baseline risk represented by the contaminants of concern (see ROD, pages 11-23
and Appendix Il, Tables 15-22);

e Cleanup levels established for contaminants of concern and the basis for these
levels (see ROD, page 24, and Appendix II, Table 23);

e Manner of addressing source materials constituting principal threats (see ROD,
page iii and page 36);

e Current and reasonably-anticipated future land use assumptions and current and
potential future beneficial uses of groundwater used in the baseline risk
assessment and ROD (see ROD, page 10);

e Potential land and groundwater use that will be available at the Site as a result of
the selected remedy (see ROD, page 39);

e Estimated capital, annual operation and maintenance, and present-worth costs;
discount rate; and the number of years over which the remedy cost estimates are

2 See http://epa.gov/region2/superfund/green_remediation, https://semspub.epa.gov/work/HQ/100000160.pdf, and
http://www.dec.ny.gov/docs/re-mediation_hudson_pdf/der31.pdf.
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projected (see ROD, page 35 and Appendix Il, Table 24); and

e Key factors used in selecting the remedy (i.e., how the selected remedy provides
the best balance of tradeoffs with respect to the balancing and modifying criteria,
highlighting criteria key to the decision) (see ROD, pages 30-42).
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SITE NAME, LOCATION, AND DESCRIPTION

The Wolff-Alport Chemical Company (WACC) site (Site) comprises an area of
radiological contamination at 1127 Irving Avenue in Ridgewood, Queens, New York on
the border of Bushwick, Brooklyn. The Site includes the former WACC property, a
roughly triangular area of approximately 0.75 acres that is now subdivided into several
commercial properties, as well as adjacent areas including streets, sidewalks,
commercial and residential properties, and the sewer system where contaminants have
migrated or have the potential to migrate in the future. A Site location map is provided
as Figure 1. Figure 2 shows the general area of the Site.

The former WACC property is bound by Irving Avenue to the southwest, Cooper Avenue
to the northwest, and a commercial property to the east. At present, the property is
covered with contiguous structures, except along its eastern edge in an area which was
formerly used as a rail spur. The neighborhoods surrounding the former WACC property
contain light industry, commercial businesses, residences, a school, and a daycare
center. An active rail line passes within 125 feet to the southeast of the property.

The former WACC property consists of several parcels on Block 3725 which, as shown
on the tax map of Queens County, include the above-mentioned gravel-covered former
rail spur used to store automobiles (Lot 31), a one-story dilapidated warehouse, which is
currently unoccupied (Lot 33), a subdivided one-story building primarily used for storage
and occupied by a construction company and an auto body shop with an adjoining office
(Lot 42), a one-story building housing a motorcycle repair business (Lot 44), a two-story
building housing a delicatessen, office space, and three residential apartments, as well
as an attached one-story building housing a tire shop (Lot 46), and a one-story building
housing an auto repair shop and office space (Lot 48).

SITE HISTORY AND ENFORCEMENT ACTIVITIES

WACC operated at the property from the 1920s until 1954, importing monazite sand via
rail and extracting rare earth metals from the material. Monazite sand contains
approximately 6-8 percent or more of thorium and 0.1-0.3 percent of uranium. The acid
treatment process used by WACC converted the phosphate and metal component of the
monazite to aqueous species, rendering the rare earth materials extractable while
dissolving the thorium and uranium in an acid, such as sulfuric and nitric acid, generating
waste process liquors and tailings. This process concentrated thorium-232 (Th-232) and
uranium-238 (U-238), both of which are radioactive, in the process liquors.

During its operation, WACC occupied three structures that currently comprise Lots 42
and 44. WACC'’s operation included two yard areas--one between the buildings on Lot
42 and the other on the eastern end of the property at the northern end of Moffat Street.
These areas were reportedly used as staging areas for monazite sands or waste tailings
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containing Th-232 and U-238. The waste tailings were likely spread or buried on the
property. WACC likely disposed of the liquid process wastes into the sewer. According
to the U.S. Department of Energy, the Atomic Energy Commission (AEC) ordered WACC
to halt sewer disposal of thorium waste in the fall of 1947. Thereafter, thorium was
precipitated as thorium oxalate sludge and later sold to the AEC.

Scoping-level radiological surveys performed by NYSDEC, New York City Department
of Health and Mental Hygiene (NYCDOHMH), and EPA in 2007 found radiological
impacts throughout the WACC property and the nearby sewer. Follow-up investigations
by the New York City Department of Design and Construction (NYCDDC) in 2009-2010
found waste tailings consisting of black or gray ash-like material containing elevated Th-
232 concentrations beneath the WACC property buildings, adjacent sidewalks, and
asphalt surfaces of Irving Avenue and Moffat Street, and in the surface soils of the former
rail spur. During the NYCDDC investigation, elevated levels of thoron and radon gas
were detected in the deli basement.

In 2010, radon testing was conducted in the basement of a nearby public school by
NYCDOHMH and overseen by EPA staff. All results were found to be within the normal
background range of 0.0 and 1.9 picocuries per liter (pCi/L) with the exception of a single
location in a basement crawl space where radon and thoron concentrations were found
to be approximately 17.9 pCi/L and 24.4 pCi/L, respectively. The radon and thoron gas
was determined to be emanating from a hole in the concrete floor of the crawl space.
The hole was sealed with a concrete plug, and subsequent testing found radon and
thoron concentrations had dropped to within normal background ranges.

In February 2012, the Agency for Toxic Substances and Disease Registry (ATSDR)
issued a Health Consultation that noted that exposure to the residual radioactive
contamination at the Site may pose a health threat under certain long-term exposure
scenarios. Based on the ATSDR document, EPA prepared a Removal Site Evaluation
for the Site in August 2012 to determine whether an immediate response action (i.e., a
removal action) was necessary. In September 2012, EPA collected gamma radiation
exposure rate measurements and thoron and radon concentration measurements on
and around the perimeter of the suspected source area and at background locations.
The gamma radiation exposure rate measurements identified hot spots inside the on-
Site buildings, along the former rail spur, and along the sidewalks and streets adjacent
to the former facility and elevated radon concentrations in two of the former WACC
property businesses.

Based upon this evaluation, EPA conducted a removal action between October 2012
and April 2014 which consisted of a gamma radiation! assessment and radon sampling
at the Site, the installation of a radon mitigation system in one former WACC property
building where radon concentrations exceeded EPA’s guidance level of 4 pCi/L, and the

! Gamma radiation arises from the radioactive decay of atomic nuclei.
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installation of lead, steel, and concrete shielding in certain areas of the Site, based on
recommendations collaboratively developed by EPA and NYCDOHMH. Gamma
exposure rates in areas where shielding was placed were reduced between 60-95
percent based on a comparison of pre-shielding and post-shielding gamma radiation
surveys.

In July 2013, EPA, New York State Department of Health (NYSDOH), and NYCDOHMH
conducted a radiological assessment of the neighborhood within a half-mile radius of the
Site. The data collected during this assessment indicated that there is no unacceptable
exposure to the surrounding community from radiological contaminants located at the
Site.

The Site was included on the National Priorities List on May 12, 2014.

EPA conducted field investigations from September 2015 to March 2017, and completed
the remedial investigation and feasibility study (RI/FS)? reports in July 2017.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The RI and FS reports and a Proposed Plan® were released to the public for comment
onJuly 27,2017. These documents were also made available to the public at information
repositories maintained at the Washington Irving Library located at 360 Irving Avenue (at
Woodbine St.) Brooklyn, New York, and the EPA Region 2 Office in New York City.
Notices of availability for the above-referenced documents were published in the July 27,
2017 edition of the Ridgewood Times and the July 28, 2017 edition of El Correo. The
public comment period ran from July 28, 2017 to August 28, 2017. On August 16, 2017,
EPA conducted a public meeting at the Audrey Johnson Day Care Center, located at 272
Moffat Street, Brooklyn, New York, to inform local officials and interested citizens about
the Superfund process, to explain the Proposed Plan for the Site, including the preferred
remedy and to respond to questions and comments from the approximately 50
attendees. Public comment was primarily related to relocation of the on-Site businesses,
the availability of funds to implement the remedy, impacts on the surrounding community
from the proposed response activities, and redevelopment of the Site following the
completion of the remedial action. Responses to the questions and comments received
at the public meeting and in writing during the public comment period are included in the
Responsiveness Summary (see Appendix V).

2 An RI determines the nature and extent of the contamination at a site and evaluates the
associated human health and ecological risks and an FS identifies and evaluates remedial
alternatives to address the contamination.

3 A Proposed Plan describes the remedial alternatives considered for a site and identifies the
preferred remedy with the rationale for that preference.
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While the current land use of the site property is mostly industrial, the predominant land
use in the surrounding area is residential (characterized by attached houses and
apartment buildings), and the neighborhood is near areas of Brooklyn and Queens that
have been under intense redevelopment pressure (primarily residential) over the past 10
years. Because the area is served by municipal water and the aquifer is already
designated as a drinking water source (although it is not likely that the groundwater
underlying the former facility property will be used for potable purposes in the
foreseeable future), the public’s views on potential future beneficial groundwater uses
were not solicited.

SCOPE AND ROLE OF OPERABLE UNIT

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), at 40
CFR Section 300.5, defines an operable unit as a discrete action that comprises an
incremental step toward comprehensively addressing site problems. A discrete portion
of a remedial response eliminates or mitigates a release, threat of a release, or pathway
of exposure. The cleanup of a site can be divided into a number of operable units,
depending on the complexity of the problems associated with the Site.

This response action applies a comprehensive approach to all identified Site problems;
therefore, only one operable unit is required to remediate the Site. The primary
objectives of this action are to address the soil, sewer, air, and building material
contamination, and minimize the migration of contaminants through surface runoff, dust
migration, emanation of radon and thoron gases, and sewer discharge.

SUMMARY OF SITE CHARACTERISTICS

Environmental media investigated during the RI included soil, sediment, groundwater,
air, and building/sewer materials. Samples were primarily collected to delineate the
extent of media contaminated by radioactive waste; however, samples were also
analyzed to determine the presence of non-radiological contamination. Specifically, the
investigation included building material gamma surveys, building material sampling, wipe
sampling, a hazardous material building survey, soil investigations,* including gamma
walkover surveys and soil sampling, groundwater sampling, water level measurements,
hydraulic conductivity assessments, sewer investigations, including fiberscope mapping
with in-sewer gamma count and gamma exposure rate surveys, sewer material
sampling, soil borings in the vicinity of the sewer, sediment sampling in Newtown Creek
where the combined sewer overflow (CSO) discharges,® gamma exposure rate

4 Soil samples were collected at three intervals—surficial (0-2 feet); shallow (2-10 feet); and
deep (>10 feet).
5 Combined sewers receive both sewage and stormwater flows and discharge to surface water
when the sewer system’s capacity is exceeded, i.e., in significant storm events.
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confirmation surveys, and school/daycare investigations, including soil sampling, gamma
exposure rate surveys, and radon and thoron evaluations. The results of the RI are
summarized below.

The primary contaminants of concern at the Site are the radioactive isotopes Th-232, U-
238, and radium-226 (Ra-226).® Th-232 in combination with Ra-226 were used to
determine the nature and extent of contamination associated with the Site. For risk
analysis and screening purposes, the U-238 concentrations are assumed to be that of
its Ra-226 progeny. This is a conservative assumption in that the acid used as the agent
for solubilizing the monazite ores in the rare-earth extraction process will preferentially
concentrate the Ra-226 in the waste sludge.

Site Hydrogeology

The Site is at an elevation of approximately 70 feet above mean sea level (msl), and the
ground surface in the area generally slopes gently to the southwest. The eastern edge
of the Site is adjacent to an elevated rail line that runs parallel to Moffat Street. The
ground surface rises sharply toward the rail line and continues to rise to a cemetery, east
of the Site, to elevations as high as 160 feet above msi.

While drilling borings and wells at the Site, EPA encountered two types of unconsolidated
material--fill and Upper Glacial Aquifer deposits (till and outwash). Fill near the former
WACC property is typically 5-15 feet thick and is generally characterized by the presence
of man-made materials (bricks, coal, various building materials) intermixed with silt,
sands, and gravels. Much of the upper layers of the fill in borings at the former WACC
property, as well as some borings to the south on Moffat Street, consisted of a black,
gray, and/or white cinder or ash-like material. This material, which is likely waste tailings,
was found between 0-4 feet below ground surface (bgs) near the former WACC property
and between 0-6 feet bgs along Moffat Street.

Upper Glacial Aquifer deposits were encountered from the bottom of fill (0-15 feet bgs)
to the base of the borings installed at the Site (75 feet bgs). The upper portion of the
glacial deposits (down to approximately 25-37 feet bgs) is made up of glacial till, which
is yellowish brown dense silty sand and gravel. The material underlying the glacial till is
glacial outwash, slightly more uniform and coarse in texture than the till, and it extends
from the bottom of the till to at least 75 feet bgs (i.e., the total depth of investigation at
the Site).

Depth to groundwater at the Site is about 60 feet bgs, and the direction of groundwater
flow is generally to the south. Based on the available geologic literature, the base of the

6 Because the minimum detectable activity using gamma spectroscopy for U-238 is high, gamma
spectroscopy results are not used as a first line indicator for U-238. Therefore, Ra-226, the decay
progeny of U-238, is used to indicate U-238 levels.
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Upper Glacial Aquifer in this area is assumed to be the Gardiners Clay, which is present
at an elevation of 100 feet below msl at the Site, or about 170 feet bgs.

Groundwater

Four rounds of groundwater sampling were conducted as part of the Rl. While Th-232
concentrations slightly exceeded the screening criterion in one groundwater sample
collected during the second sampling event, subsequent sample results indicated that
radionuclide concentrations in the groundwater are all below the screening criteria. (see
Appendix Il, Table 1)

Volatile organic compounds (VOCs) exceeded the standards in the former WACC
property groundwater. There were, however, no known VOC uses at the WACC facility,
VOCs were not detected in on-property soil samples, and an upgradient groundwater
sample showed elevated VOC concentrations. Therefore, it was concluded that the on-
Site VOC concentrations were due to a non-site-related upgradient source.

Building Materials

Radiological contamination remains in the building structures at the former WACC
property, primarily, in the buildings that previously contained the kiln/vat in which
monazite sands processing took place (Lots 42 and 44), in the basement of the deli (Lot
46), and, to a lesser extent, in the warehouse on Lot 33 constructed above the former
yard area. Contaminants are primarily embedded in the building structures with the
highest concentration of Th-232 at 415.2 picocuries per gram (pCi/g)’” and Ra-226 at
44.2 pCi/g from a sample of brick from Lot 44. The Th-232 and Ra-226 RI screening
criteria (determined from background?® levels) for the building materials are 1.2 pCi/g and
0.9 pCi/g, respectively. (see Appendix Il, Tables 2 and 3)

Asbestos-containing material, lead-based paint, and other hazardous materials were
found in the WACC building structures, which is not unusual for industrial buildings of
this age.

Air

Previous investigations found concentrations of radon and thoron above the screening
criteria and EPA’s guidance level of 4 pCi/L in indoor air at multiple locations at the former
WACC property. Air sampling conducted prior to radiation mitigation activities in 2013
found the highest levels of air contamination in the buildings on Lots 42 and 44 (where

" The term provides an expression of how many radioactive decays are occurring per unit of time.
Soils in New York State have background concentrations of Th-232 that range from 0.5 to 2
pCi/g.
8 Background refers to substances or locations that are not influenced by the releases from a
site and, therefore, can be used as a point of comparison.
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the majority of WACC processing activities took place) as well as Lot 46. Following the
mitigation activities in the building on Lot 42, the radon levels in that building, as
measured when the mitigation system was turned on, dropped to below EPA’s guidance
level.

Soils

Under the former WACC buildings, the highest concentrations of radiological
contamination were encountered with a maximum concentration of 760 pCi/g found in a
sample 10 to 12 feet bgs. Contamination extends to a depth of 28 feet bgs under the
building on Lot 44, the former kiln/vat building, with a Th-232 concentration of 4.3 pCi/g®
from 26 to 28 feet bgs; and to 24 feet bgs under Lot 42, the former yard where the
monazite sands were loaded into the kiln/vat building for processing, with a Th-232
concentration of 2.6 pCi/g from 22 to 24 feet bgs. The Th-232 and Ra-226 RI screening
criteria for soil are 1.2 pCi/g and 0.9 pCi/g, respectively. (see Appendix Il, Tables 4 and
5)

Surficial contamination was detected in the following locations: the former rail spur area,
along the slope of adjacent active rail lines, at the intersection of Irving Avenue and
Moffat Street, the northern portion of Moffat Street, the eastern portion of Irving Avenue,
and in the southeastern corner of Lot 31/northern part of 350 Moffat (area adjacent to
the Moffat Street/lrving Avenue intersection). The surficial contamination appears to
have been, primarily, because of filling in the area with process tailings, as observed in
soil borings. Other surficial contamination was likely caused by stockpiling of the
monazite sands and tailings in the former storage yards, allowing rainwater to transport
contamination to lower topographic areas. This also would have allowed wind to
transport the particulate matter through the air, likely depositing near the former WACC

property.

Elevated concentrations of polycyclic aromatic hydrocarbons (PAHS) were detected at
the former WACC property as deep as 7 feet bgs; they may be related to former
underground storage tanks (USTs). Elevated concentrations of PAHs found throughout
the surficial soils at the former WACC property may be attributable to the handling of the
contents of on-property USTs and/or the current use of the area to store demolished
cars. A 2010 report by the NYCDDC identified two on-property USTs with unidentified
contents. The same report indicates that a filling station with gasoline USTs previously
operated at the property. Similar PAH concentrations were also found at nearby 308
Cooper Street.

Elevated concentrations of polychlorinated biphenyls (PCBs) were found in three surficial
soil locations, with a maximum concentration of 100 milligrams per kilogram (mg/kg).
PCBs in the shallow soils may be related to the USTs or a sump located below the

® Background Th-232 concentrations ranged from 0.487 pCi/g to 1.132 pCi/g.
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building on Lot 33. While arsenic and iron concentrations exceeding the screening
criteria were found in all samples at all depths, because these contaminants were also
found at similar concentrations off Site, it is likely that they are associated with urban fill
(see Appendix II, Table 6).

Soils Underlying Streets

Soil samples collected from a soil boring advanced in the middle of the intersection of
Irving Avenue and Moffat Street revealed 209.93 pCi/g of Th-232 and 38.65 pCi/g of Ra-
226 in the top foot of soil. Contaminant concentration in soils under Moffat Street
generally decreased moving south away from the WACC property, with elevated
concentrations of Th-232 and Ra-226 observed in mostly surficial samples. Two soil
borings located in gamma reading hotspots had elevated surficial Th-232 at 28.55 pCi/g
and 59.35 pCi/g and Ra-226 at 5.55 pCi/g and 11.13 pCi/g, respectively. Visual
observations of the soils at these locations indicated potential waste tailings in the top
foot of soil. Approximately 40 feet south from the hotspot on Moffat Street, gamma
readings dropped to levels just above or within background levels. (see Appendix II,
Tables 4 and 5)

Sewers and Associated Soils

The sewer investigation found significant radionuclide contamination present in the
sewer system originating at the former WACC property. Gamma count measurements
were significantly elevated in the manholes south of the former WACC buildings on Irving
Avenue where process liquors containing thorium were likely discharged. The elevated
gamma counts (>20 times background) continue in the sewer line and manholes on
Irving Avenue for approximately two blocks. Radionuclide contamination within the pipes
and manholes is present in sediments and structural materials of the sewer manholes
near the former WACC property.

The maximum radionuclide concentrations in sewer structural materials were found in
the manhole located approximately 50 feet northwest of the intersection of Irving Avenue
and Cooper Avenue, with Th-232 at 2,536.2 pCi/g and Ra-226 at 163.1 pCi/g. The
maximum Th-232 concentration in sewer sediments was observed in the manhole
located south of the former WACC property on Irving Avenue, with Th-232 at 1,218.1
pCi/g and Ra-226 at 45.9 pCi/g (see Appendix Il, Table 2).

Irving Avenue, west of the Irving Avenue/Moffat Street intersection, likely contains deep
contamination associated with disposal of contaminated process liquors in the sewer line
that may have leaked to the surrounding soils. One soil sample collected during the RI
had a Th-232 concentration of 5 pCi/g and a Ra-226 concentration of 1.15 pCi/g.
Contamination down to 8 feet bgs was observed at the intersection and the northern
portion of Moffat Street at a concentration of 3.31 pCi/g of Th-232 and 2.31 pCi/g of Ra-
226 (see Appendix Il, Tables 4 and 5).



The Irving Avenue/Moffat Street intersection had the highest gamma scan readings
outside of the WACC property. Gamma scan levels generally dropped to four times
background at the intersection of Irving Avenue and Schaeffer Street and dropped to
background levels at the intersection of Irving Avenue and Eldert Street, with sporadic
occurrences of gamma levels above four times background continuing in the sewer along
Halsey Street to Wyckoff Avenue (see Appendix Il, Tables 7 and 8).

While soil borings collected adjacent to the sewer lines found only limited radionuclide
contamination, a fiberscope survey identified breaks in the pipeline along Irving Avenue
in the vicinity of Cooper Street. Therefore, it is likely that the bedding material below the
sewer in this area is contaminated.

Elevated Th-232 concentrations were detected in sediments in Newtown Creek in the
area immediately adjacent to the sewer outfall leading from the Irving Avenue sewer line.
The maximum Th-232 concentration in these sediments was 70.2 pCi/g from 5 to 6 feet
below the sediment surface (see Appendix I, Table 9).

Gamma Exposure Rate Confirmation Surveys

Gamma exposure rate surveys confirmed the results from the previous gamma exposure
rate surveys conducted within the former WACC buildings and on sidewalks and streets
near the former WACC property. Exposure rates remain above background levels
throughout each of these areas, but they were within the background range a few blocks
from the former WACC property. The maximum gamma exposure rates observed were
collected on Irving Avenue south of the former WACC property at 220 microRoentgens
per hour (UR/hr)1%near the sidewalk curb and 338 pR/hr in the middle of the street. These
readings were taken at waist height or approximately three feet above the ground surface
(see Appendix Il, Table 10).

School/Daycare Center Investigation

Soil samples collected from around the nearby school only slightly exceeded the
screening criteria. Soil samples collected from beneath the school and from around and
beneath the nearby daycare center did not contain radiological contamination (see
Appendix I, Tables 4 and 5). Short-term radon levels collected in the daycare center and
school and long-term radon and thoron levels collected in the school were below or equal
to the screening criteria for indoor air, ranging from 0.1 pCi/L to 1.4 pCi/L. Gamma
exposure rates collected from within the school and daycare center were all within or
below the background observed for the neighborhood (see Appendix II, Tables 10
through 14).

10 uR/hr is a measurement of energy produced by radiation in a cubic centimeter of air.
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Contamination Fate and Transport

The primary source of radionuclides at the Site was the processing of imported monazite
sands for rare earth elements extraction which resulted in process liquor and tailing
byproducts. The acid treatment process used by WACC converted the phosphate and
metal component of the monazite to aqueous species, rendering the rare earth materials
extractable while dissolving the thorium and uranium in an acid, generating waste
process-liquors and tailings.

In the process liquors, Th-232 and U-238 were mobile and able to migrate as the process
liquors were continually discharged to the leaky sewer pipes under the building. These
radionuclides migrated to the subsurface soils. However, as the acid became diluted in
the soil, the radionuclides came out of solution, forming insoluble and immobile
compounds, preventing the thorium from extending deeper in the soils. In the presence
of process liquors, Ra-226 is immobile in particulate form and will not migrate to the
subsurface soils. The radionuclides also migrated through the sewers, with Th-232 and
U-238 falling out of solution as the acid was diluted by the CSO water, and a portion of
Ra-226 going into solution as the pH increased, and particulate forms sorbed to the
sewer structure and sediment in the sewer. The process tailings were stored in the
former storage yards uncovered, subjecting them to wind and surface water in which
they traveled in particulate form. The process tailings were also disposed of by
filling/spreading at the WACC property and the adjacent areas.

The radioactive half-lives of Ra-226, U-238, and Th-232 are 1,600 years, 4.5 billion
years, and 14 billion years, respectively.

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES
Land Use

While the Site is located in a mixed industrial/lcommercial area, there are residences
located on the former WACC property and within a few hundred feet of the former WACC
property. The predominant land use in the area surrounding the former WACC facility is
residential (characterized by attached houses and apartment buildings), and the
neighborhood is near areas of Brooklyn that have been under intense redevelopment
pressure (primarily residential) over the past 10 years.

Groundwater Use
Because the area is served by municipal water, it is unlikely that the groundwater

underlying the Site will be used for potable purposes in the foreseeable future. Regional
groundwater is, however, designated as a drinking water source by NYSDEC.
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SUMMARY OF SITE RISKS

A baseline risk assessment is an analysis of the potential adverse human health effects
caused by the release of hazardous substances from a site in the absence of any actions
to control or mitigate these under current and anticipated future land uses. EPA's
baseline risk assessment for this Site, which is part of the RI/FS report, focused on
contaminants in the soil, sediments, and groundwater that were likely to pose significant
risks to human health and the environment. Potential indoor air vapor intrusion concerns
were evaluated and found to not warrant further assessment. The risk assessment for
this Site (see Final Human Health Risk Assessment Report, CDM Smith, June 13, 2017)
is available in the Administrative Record.

The Site is in a mixed industrial/commercial area with no environmentally-sensitive areas
and limited habitat for ecological receptors. Therefore, a focused screening level
ecological risk assessment (SLERA) was conducted in lieu of a full SLERA to assess the
risk posed to ecological receptors based on sewer discharges into Newtown Creek (see
Final Ecological Screening Evaluation Technical Memorandum, Revision 1, CDM Smith,
June 19, 2017).

Human Health Risk Assessment

A Superfund baseline human health risk assessment is an analysis of the potential
adverse health effects caused by hazardous substance exposure from a site in the
absence of any actions to control or mitigate these under current- and future-land uses.
A four-step process is utilized for assessing site-related human health risks for
reasonable maximum exposure scenarios.

Hazard Identification: In this step, the Chemicals of Concern (COCs) and Radionuclides
of Concern (ROCs) at the Site in various media (i.e., soil, groundwater, surface water,
sediment, and air) are identified based on such factors as toxicity, frequency of
occurrence, and fate and transport of the contaminants in the environment,
concentrations of the contaminants in specific media, mobility, persistence, and
bioaccumulation.

Exposure Assessment: In this step, the different exposure pathways through which
people might be exposed to the contaminants identified in the previous step are
evaluated. Examples of exposure pathways include incidental ingestion of, inhalation
of, and chemical dermal or external radiation contact with contaminated soil. Factors
relating to the exposure assessment include, but are not limited to, the concentrations to
which people may be exposed and the potential frequency and duration of exposure.
Using these factors, a reasonable maximum exposure scenario, which portrays the
highest level of human exposure that could reasonably be expected to occur, is
calculated.
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Toxicity Assessment: In this step, the types of adverse health effects associated with
contaminant exposures and the relationship between the magnitude of exposure and the
severity of adverse health effects are determined. Potential health effects are
contaminant-specific and may include the risk of developing cancer over a lifetime or
other noncancer health effects, such as changes in the normal functions of organs within
the body (e.g., changes in the effectiveness of the liver or kidney). Some contaminants
are capable of causing both cancer and noncancer health effects.

Risk Characterization: This step summarizes and combines outputs of the exposure and
toxicity assessments to provide a quantitative assessment of site risks. Exposures are
evaluated based on the potential risk of developing cancer and the potential for
noncancer health hazards. The likelihood of an individual developing cancer is
expressed as a probability. For example, a 1 x 10 cancer risk means a one-in-ten-
thousand excess cancer risk; or, stated another way, one additional cancer may be seen
in a population of 10,000 people as a result of exposure to site contaminants under the
conditions explained in the Exposure Assessment. Current Superfund guidelines for
acceptable exposures are an individual lifetime site-related excess cancer risk in the
range of 1 x 104 to 1 x 10® (corresponding to a one-in-ten-thousand to a one-in-a-million
excess cancer risk) with 1 x 10 being the point of departure. For noncancer health
effects, a hazard index (HI) is calculated. An HI represents the sum of the individual
exposure levels compared to their corresponding reference doses. The key concept for
a noncancer Hl is that a threshold level (measured as an HI of less than or equal to 1)
exists below which noncancer health effects are not expected to occur.

The excess lifetime cancer risk and non-cancer health hazard estimates in the human
health risk assessment (HHRA) are based on current and future reasonable maximum
exposure scenarios and were developed by taking into account various health protective
estimates about the frequency and duration of an individual's exposure to chemicals
selected as COCs and ROCs, as well as the toxicity of these contaminants.

Because of the developed nature of the Site, direct exposure to COCs in the soil (i.e.,
direct contact with contaminated soil, as opposed to exposure to radiation emanating
from the soil, which is discussed under complete exposure pathways, below) is limited
for current receptors. In addition, groundwater is not currently used for any purpose at or
near the Site; therefore, direct exposure to contaminants in groundwater was not
evaluated for current receptors.

While it is expected that the future land and groundwater use in this area will remain the
same, a change in land use to residential was considered in the risk assessment, as is
discussed in more detail below.

COCs and ROCs were selected primarily through comparison to risk-based screening
levels. COCs were identified for surface and subsurface soil and groundwater by
comparison of maximum detected concentrations in Site media to EPA regional
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screening levels for residential soil and tap water. Maximum detections of radionuclides
in Site media were compared to EPA preliminary remediation goals for residential soil
and tap water to select ROCs.

Health effects that could result from external radiation exposure from surface and
subsurface soils and outdoor and interior surfaces were evaluated in the HHRA, as was
direct contact (i.e., ingestion and inhalation) with radionuclides and other chemicals in
surface soils, subsurface soils, and sewer sediments, inhalation of radon and thoron in
indoor air, direct contact with chemicals in the groundwater, and inhalation of vapors
from groundwater.

Based on the current use and anticipated future use, the HHRA focused on a variety of
possible receptors, including on-Site workers, public users of the former WACC property
and surrounding areas, on-Site residents, construction/utility workers, trespassers, and
school children.

Non-radiological excess cancer risk exceeds EPA’s target threshold for future residents
and is at the upper end of EPA’s target range for industrial workers. The primary COC
cancer risk drivers are PCB Aroclors and the PAH benzo(a)pyrene present in surface
soil. Hot spots for these COCs are present on the former WACC property. Noncancer
health hazards associated with exposure to surface soil for future residents exceed the
target threshold because of exposure to PCBs and selenium. Noncancer health hazards
associated with exposure to surface soil for future industrial workers also exceed the
target threshold because of exposure to PCBs. Excess cancer risk for future
construction/utility workers exposed to COCs in surface/subsurface soil is within EPA’s
target range. Noncancer health hazards associated with exposure to surface/subsurface
soil for future construction/utility workers exceed the target threshold established for
exposure to PCBs.

Complete exposure pathways for current, commercial receptors to radionuclides of
potential concern include external gamma radiation from soil, external gamma radiation
from outdoor and indoor surfaces and inhalation of radon and thoron in indoor air.

Excess cancer risks were estimated for radiological/non-radiological cancer risks, and
then the radiological cancer risks were estimated for non-radon-related cancer risks and
radon-related cancer risks.'' Non-radon-related excess cancer risk for current,
commercial indoor workers (1 x 10-3) and industrial workers (3 x 103) exceed EPA’s
target cancer risk range primarily (i.e., over 90 percent) related to external gamma

11 Cancer slope factors provided in the RESidual RADioactivity, Department of Energy computer
model (RESRAD) Onsite Version 7.2 model and in the online EPA PRG Calculator for
Radionuclides were used by EPA’s contractor, CDM Smith, for radionuclides. CDM Smith also
completed a risk and dose assessment using the Preliminary Remediation Goal (PRG) calculator
and RESRAD 7.2. Both methods were used to estimate cancer risk from radionuclides and the
results from both methods support the need to take action under CERCLA.
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radiation exposure from Th-232 and its associated decay products, with the majority of
the remaining fraction associated with Ra-226. Inhalation of dust particles and soil
ingestion pathways make negligible contribution to risk. Cancer risk related to exposure
to radon gas, produced by the decay of radioactive on-property material, was estimated
to be significantly higher than exposure to external gamma radiation. The excess cancer
risk from radon was 2x10-3 for the current and future commercial indoor worker, as well
as the future industrial worker (or double the Th-232 risk). The excess radiological
cancer risk was estimated at 3x10-3 for both radon and non-radon risk for the future
industrial worker.

As noted above, as part of a 2013 removal action which was intended to reduce potential
radiation exposure to workers over the short term, EPA installed shielding in most of the
work areas and a radon mitigation system in some areas on the former WACC property.
Shielding was shown to be effective in reducing annual exposure to current workers to
levels below public dose limits.

Total radiological excess cancer risk for future on-property residents, excluding radon, is
approximately 5x10-3. For residential consumption of home grown produce, the risk was
1x10-2. Radiological excess cancer risk was dominated by external exposure, which
accounts for 80 to 90 percent of estimated risk. Th-232 and its associated decay products
were responsible for most (i.e. greater than 90 percent) of the risk due to external
exposure. The total radiological excess cancer risk estimate, including radon but
excluding produce, is 8x10-3. The total radiological excess cancer risk estimate for all
exposure pathways is 2x10-2,

Radiological risks for both future indoor and industrial workers are anticipated to be much
the same as risks for current workers. While any future commercial or industrial
construction is likely to have a substantial on-slab foundation, which should provide much
the same shielding as the shielding previously put in place, the total cancer risk for future
workers even assuming shielding from a foundation and, excluding radon, remains 2x10-
3 and if risk from radon is included, it is 3x10-3. Excess cancer risks for future workers
assuming no cover or remediation of the contaminated zone range as high as 4x10-3.
For future industrial workers with shielding and excluding radon, the cancer risk is 3x10-
3 and if risk from radon is included, it is 5x10-3. With no shielding cover, the cancer risk
is 5x10-3.

Future development of the Site will require construction workers to be on-Site without
the benefit of shielding for up 100 work days. Excess cancer risk for construction workers
will be about 5x10-°. For utility workers exposed to sewer sediment, excess cancer risk
will be about 2x10-4, which is at the upper end of the acceptable risk range. Future risks
for the general public are assumed to be similar to current risks for these receptors. High
risk estimates (above 1x10-%) for workers suggest some potential for the general public
to experience exposure above regulatory thresholds.
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Groundwater is not currently used as drinking water, and it is unlikely to be used as such
in the foreseeable future; however, drinking water scenarios were evaluated for future
residents and future commercial indoor workers. Chemical risk drivers in groundwater at
the Site include tetrachloroethylene (PCE), trichloroethylene (TCE), and hexavalent
chromium. PCE and TCE contaminant plumes appear to originate from upgradient
sources and are not deemed to be Site-related. The risk associated with exposure to
hexavalent chromium in groundwater is most likely overestimated in the HHRA because
EPA has concluded that hexavalent chromium is present as a fraction of the total
chromium concentration.

The total HI under the reasonable maximum exposure scenario (exposure above about
the 90th percentile of the population distribution) for future residents exposed to COCs
in surface soil is 55. The majority risk reflected in the HI is attributable to ingestion of
PCBs.

Appendix Il, Tables 15 through 21 summarize the human health risk data.
Screening Level Ecological Risk Assessment Summary

Because of the extremely limited habitat, a full SLERA was not conducted; instead a
focused screening evaluation was conducted. The purpose of the focused SLERA was
to describe the likelihood, nature, and extent of adverse effects in ecological receptors
exposed to Site-related radionuclides as a result of releases to the environment from
past processing activities at the Site. Because the CSO discharges may contain thorium
waste from monazite sand processing, this evaluation focused on risks to ecological
receptors exposed to the Site-related CSO discharges in Newtown Creek (approximately
1.9 miles to the northwest). Newtown Creek is a tidal arm of the New York-New Jersey
Harbor Estuary.

Maximum and mean radionuclide concentrations measured in sediment were compared
to biota concentration guides (BCGs) for riparian animals in the aquatic ecosystem. The
results of the screening evaluation verify that radionuclide concentrations in sediment in
the East Branch of Newtown Creek are significantly less than BCGs and that the dose
to receptors is below biota dose limits. The bulk of measured radioactivity in sediment is
likely due to natural background of radionuclides except for the thorium isotopes (i.e.,
Th-228, Th-230, and Th-232) and their progeny. Observations that the Site and nearby
areas provide only limited ecological habitat further support the conclusion of low or
insignificant risk to ecological receptors.

Appendix Il, Table 22 summarizes the ecological risk data.
Uncertainties

As in any risk assessment, the estimates of health threats (cancer risks and noncancer
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health hazards) have numerous associated uncertainties. To compensate for uncertainty
surrounding input variables, assumptions are made that tend to result in protective
estimates of risk rather than under-estimated risk. In cases where data are limited,
assumptions may be based on professional judgment or subjective estimates that may
under or over-estimate risks. The primary areas of uncertainty and limitations are
gualitatively discussed here. The main areas of uncertainty in the HHRA include
environmental data, exposure parameter assumptions, toxicological data, and risk
characterization.

Environmental Data

Uncertainty is always involved in the estimation of chemical concentrations. Errors in the
analytical data may stem from errors inherent in sampling and/or laboratory procedures.
One of the most effective methods to minimize procedural or systematic error is to
subject the data to a strict quality control (QC) review. The QC review procedure helps
to eliminate many laboratory errors. However, even with all data rigorously validated, it
must be realized that error is inherent in all laboratory procedures. The data validation
resulted in the qualification of some analytical results as estimated and usable and a
very few analytical results as rejected. Therefore, the uncertainty associated with data
guality is not considered significant.

Uncertainties Associated with Identification of COCs

Samples were collected from known and suspected areas of contamination (i.e. biased
sampling) and areas representative of background to delineate the nature and extent of
contamination. This sampling methodology provides data that are considered to
accurately represent the current level of overall contamination at the former WACC
property. For areas that are anticipated to have a greater probability of having been
impacted by historical operations, larger data sets exist. For a few exposure areas, data
are limited, which increases the uncertainty of the adequacy of data representativeness.
For example, for Lot 48, the K&M auto repair shop and office space at 1514 Cooper
Avenue, no radionuclide analytical laboratory results are available.

The COC screening process was conducted to limit the number of contaminants included
in quantitative risk assessment while also assuring that all significant contaminants are
addressed. COCs were selected based on toxicity, nutritional essentiality, and frequency
of detection. The selection of COCs was conducted by comparing maximum detected
chemical concentrations to EPA’s Regional Screening Levels (RSLs). Use of maximum
concentrations is likely to result in the selection of chemicals with an overall low likelihood
of posing unacceptable risk rather than elimination of chemicals that could pose
significant risk.

Essential nutrients (i.e., calcium, magnesium, potassium, and sodium) were eliminated
as COCs, although they may be associated with adverse health effects if they are
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present at high concentrations. There are no criteria that could be used to evaluate
inorganic chemicals recognized as essential nutrients; quantitative risk assessment is
therefore not possible for these chemicals. However, for this Site, where comparatively
high concentrations of relatively toxic chemicals are present (e.g., PCBs, and PAHS), it
is considered unlikely the essential nutrients would contribute significantly to overall risk.

Chemicals were also eliminated based on their frequency of detection. If a chemical was
detected in five percent or less of the samples in a data set having at least 20 samples,
then the chemical was only considered a COC if it is a Group A carcinogen. Very few
chemicals were eliminated based on this criterion. Chemicals eliminated because they
were infrequently detected in the surface/subsurface soil dataset include several VOCs
that were detected in only one sample out of 30, four SVOCs, and three pesticides.
Elimination of these chemicals is unlikely to have a significant impact on the risk
characterization. No chemicals were eliminated as COCs in the groundwater dataset
based on frequency of detection.

COCs were not selected based on comparison to background. Because COCs include
inorganic chemicals that occur naturally in the environment, it is likely that some of the
COCs selected for evaluation are not elevated above natural background. This results
in an overestimation of Site risks. Chromium VI was selected as a COC based on the
assumption that it contributes a fraction of the total chromium results. This assumption
may overestimate risks associated with chromium.

Non-Detected Chemicals

A few chemicals were not detected in any samples, but their reporting limits exceeded
screening levels in many sample results. When a chemical is not detected and the
reporting limit exceeds the screening levels, some degree of uncertainty exists regarding
the presence or absence of the chemical. The uncertainty associated with chemicals that
were not detected for which the reporting limit is above the screening level in some
samples is not expected to significantly affect results of the HHRA. The rationale for this
conclusion is that these chemicals are not expected to be site-related based on historical
site operations.

Screening Levels

The screening levels used in the risk assessment are based on the May 2016 RSLs
developed by EPA. Risk-based RSLs are not available for many chemicals. Based on
similarities in chemical structure and physiological activities, surrogate screening levels
are used for several pesticides and PAHs. These surrogate values may result in over- or
underestimating risks.
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Uncertainties Associated with Exposure Assessment

Exposure pathways were identified based on current and anticipated future land use. If
Site conditions change significantly in the future, exposure pathways and assumptions
may require further evaluation. However, a residential scenario is considered the most
conservative, and this future use was assumed while evaluating the exposed population
in the future. There are two major areas of uncertainty associated with exposure
parameter estimation. The first relates to the estimation of exposure point concentrations
(EPCs). The second relates to parameter values used to estimate chemical intake (e.qg.,
ingestion rate, exposure frequency).

Exposure Point Concentrations

A baseline risk assessment evaluates mean concentrations over an exposure unit,
considering all exposures within that area as equally possible. Risks associated with
exposures are then assessed by evaluating those average or mean concentrations with
exposure factors and appropriate exposure/toxicity assumptions. In all exposure
calculations, the desired input parameter is the true mean concentration of a contaminant
within a medium, averaged over the area where random exposure occurs. However,
because the true mean cannot be calculated based on a limited set of measurements,
EPA recommends the exposure estimate be based on the 95" upper confidence limit
(UCL) of the mean. When data are plentiful and inter-sample variability is not large, the
EPC may be only slightly higher than the mean of the data. However, when data are
sparse or are highly variable, the EPC may be far greater than the mean of the available
data, resulting in substantial uncertainty and a likely overestimation of risk. At this Site,
the EPC was the 95" UCL or the maximum concentration. The 95" UCL was calculated
for a COC when four or more sample results were detected above the detection limit in
the dataset; typically, in cases where the chemical was detected infrequently (i.e., in less
than four samples), the maximum detected concentration was used as the EPC.

Concentrations of a COC within an exposure area were generally variable. Hot spots
were identified in the Site soil data sets, and even when these hot spots were removed
from the dataset, high variability remained. Overall, uncertainties in exposure point
concentrations are more likely to overestimate than underestimate risks. Additionally,
when calculating EPCs from sampling data, any approach dealing with chemicals that
were not detected is associated with some degree of uncertainty. This is because the
non-detected result does not indicate whether the chemical is absent from the medium,
present at a concentration just above zero, or present at a concentration just below the
reporting limit. For chemicals that are infrequently detected, many of the values used to
estimate the EPCs are based on reporting limits. Elevated reporting limits for non-
detected levels can lead to overestimation of risk if the actual concentrations are well
below the reporting limit. However, reporting limits for Site COCs were generally toward
the lower end of the detected concentrations, so the 95 percent or higher UCLs on the
mean were minimally influenced by the reporting limits.
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Exposure Point Concentrations for Air

Measured concentrations of soil COCs were used to estimate COC concentrations in air.
Soil concentrations were multiplied by a conservative site-specific particulate emission
factor (PEF) to estimate a concentration of respirable particles in air related to fugitive
dust emissions from contaminated soils. The PEF is estimated based on the size of the
source, the fraction of vegetative cover, and mean annual wind speed. For this analysis,
the fraction of vegetative cover was assumed to be 50 percent, which likely is an
overestimate for this developed area. The contribution of the inhalation of particulates
pathway to total risks was not significant in comparison to the incidental ingestion and
the dermal contact pathway; therefore, the conservative estimated PEF used would not
likely alter the conclusions of the risk assessment.

EPCs Based on Current Conditions Used to Estimate Future Exposures

Another assumption made in this assessment is that exposure to COCs in various media
remains constant over time. Thus, the assessment assumes contaminant concentrations
will neither increase nor decrease over time. In reality, COC concentrations in dynamic
systems change over time. Some processes, such as erosion and leaching, may lead to
decreasing or increasing concentrations. COC concentrations in soil may not be subject
to as much uncertainty in the future because many COCs are relatively stable in soil. In
general, the magnitude of uncertainties associated with estimation of future EPCs cannot
be ascertained with available data and analysis.

Exposure Parameters

Accurate calculation of risk values requires accurate estimates of the level of human
exposure that is occurring. However, many required exposure parameters are not known
with certainty and must be estimated from limited data or knowledge. Exposure
parameters are selected using a combination of available guidance, professional
judgment, and site-specific conditions. These sources of information include
considerable uncertainty. Exposure assumptions used in the HHRA at this Site generally
are conservative and chosen to assure human health is adequately protected. For
example, assumptions made for exposure time, frequency, and duration of chemical
exposures, as well as for the quantity of material ingested, inhaled, or absorbed, are all
on the high end of those possible. Their combination in calculations of exposure is
expected to provide an estimate of exposure well above the average.

Toxicological Data

Toxicity information for many chemicals is often limited. Consequently, there are varying
degrees of uncertainty associated with toxicity values (i.e., cancer slope factors,
reference doses). For example, uncertainties can arise from extrapolation from animal
studies to humans, high dose as opposed to low dose, and continuous exposure as
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opposed to intermittent exposure. In addition, in some cases, only a few studies are
available to characterize the toxicity of a chemical, and uncertainties exist not only in the
dose response curve but also in the nature and severity of the adverse effects the
chemical may cause. EPA typically deals with this uncertainty by applying an uncertainty
factor (10 to 100) to account for limitations in the database. In general, uncertainty in
toxicity factors is one of the largest sources of uncertainty in risk estimates at a site.
Because of the conservative methods EPA uses in dealing with the uncertainties, it is
much more likely the uncertainty will result in an overestimation rather than an
underestimation of risk.

Furthermore, toxicity values are often based on observed dose-response relationships
such as when the chemical is dissolved in water or is in some other readily soluble form.
However, chemicals in soil may exist in forms that are not readily absorbed.

The use of surrogate toxicity values could either over-estimate or under-estimate
potential risks. For example, the oral reference dose for Aroclor 1254 was used to
evaluate non-cancer exposures to Aroclor 1260, which is the driver for chemical non-
cancer health effects. Although toxic effects vary depending on the specific PCB
congener, the use of the Aroclor 1254 is expected to be conservative. Use of the EPA
toxicity criteria could either over-estimate or under-estimate potential risks, but it is
difficult to determine either the direction or magnitude of any such errors. In general,
however, it is likely that the criteria err on the side of protectiveness for most chemicals.

Risk Characterization

There is also uncertainty in assessing the risks associated with a mixture of chemicals.
In this assessment, the effects of exposure to each contaminant present have initially
been considered separately. However, these substances occur together at the Site, and
individuals may be exposed to mixtures of the chemicals. Prediction of how these
mixtures of chemicals will interact synergistically must be based on an understanding of
the mechanisms of such interactions. Individual chemicals may interact chemically in the
body, yielding a new toxic component or causing different effects at different target
organs. Suitable data are not currently available to rigorously characterize the effects of
chemical mixtures. Consequently, chemicals present at the Site are assumed to act
additively, and health risks are evaluated by summing excess lifetime cancer risks and
calculating HIs for noncancer health effects.

This approach to assessing risk associated with mixtures of chemicals assumes that
there are no synergistic or antagonistic interactions among the chemicals and that all
chemicals have the same toxic endpoint and mechanisms of action. To the extent that
these assumptions are incorrect, the actual risks could be underestimated or
overestimated. Because of the uncertainties described above, this risk assessment
should not be construed as presenting absolute risks or hazards. Rather, the risk
assessment is designed to present a conservative analysis that allows for interpretation
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of site-related risks under a standard set of guidelines, defined target risks, and federal
policy.

Building Materials Sampling

The hazardous building materials survey found asbestos-containing materials (ACM),
assumed asbestos-containing paint (ACP), lead-based paint (LBP), and assumed LBP
components, and suspect hazardous materials throughout the building structures. ACM
tar was used in the construction of the buildings and found in wire insulation and electrical
panels, roofing materials, window caulking, and interior construction materials. LBP was
found in the TerraNova, Primo Auto Body, Flat Fix, Jarabacoa Deli locations, in the
second-floor apartment, and the exterior of K&M Auto. Mercury was assumed to be
present in all fluorescent lightbulbs and wall thermostats throughout. These hazardous
materials likely represent a health risk that was not quantified in this HHRA.

Gamma Radiation Assessment

In 2013, a removal action?? was implemented to limit worker and public exposure to
radiologically-contaminated soils beneath the former WACC property buildings and the
adjacent Irving Avenue street and sidewalk. The removal action involved installation of
concrete, steel, and lead shielding to limit exposure rates in the work and public areas.
EPA developed a dose assessment for the Site under pre-shield and post shield
conditions. Gamma measurements were recorded in uR/hr at specific intervals using a
pressurized-ionization chamber Model 451P, a type of radiation survey meter. Two
measurements were recorded at each interval, one at ground level (contact) and the
second at waist height (three feet above ground). For each property that was surveyed,
specific areas of concern were identified, and an occupancy factor was determined. The
occupancy factor was determined through Site observations of the percentage of time
an individual would spend in each area of concern. To calculate an annual dose
accumulation, an average was calculated for all for contact and waist results within an
area of concern. The average was then multiplied by the estimated annual hours worked
and the specific occupancy factor for the area of concern. The number of hours worked
per year used was 2,200 hours, based on data from the U.S. Bureau of Labor Statistics.

Shielding significantly reduced exposure rates for workers, ranging from a 62 percent to
a 94 percent reduction. An assessment was conducted using the dose assessment
described above to calculate associated risk levels. Risk factors provided in the ASTDR
Health Consultation were used to convert dose to risk for each of the work areas. This
work is viewed as supplemental information, not as a replacement for the risk
assessment conducted for this Site. EPA guidance generally does not base a CERCLA
risk assessment on conversions from dose estimates but rather on slope factors in
models such as the Preliminary Remediation Goal (PRG) calculator The values from

12 Removal actions are immediate, short-term responses intended to protect people from
immediate threats posed by hazardous substances at sites.
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these reports were used to maintain consistency among the dose and risk evaluations
that have been promulgated during the years that the Site has been studied. The
minimum average value and the maximum value for each work area was selected to
provide a range of doses and risks associated with activities at the Site. These doses
were then converted to risk values by assuming a Cancer Mortality Risk Conversion
factor of 5.8 x 10 per rem and a Cancer Incidence Risk Conversion Factor of 1.16 x
1073 per rem. Because the listed doses are in millirem per year, the converted risk values
were multiplied by 25 years, the assumed worker exposure duration in the EPA PRG
calculator, to obtain a lifetime risk value for each work area.

It was assumed that the pre-shielding levels would be applicable for future worker doses
and the current shielded dose rates would apply in calculating present worker risks.

Radon and Thoron Cancer Risk Estimates

Significant uncertainty surrounds evaluation of thoron/radon intrusion into buildings.
Several factors that influence radon (and chemical vapor) migration (e.g., preferential
subsurface flow conduits, foundation integrity, seasonal variances, structural air spaces,
air turn- over rates and others) are beyond RESRAD programing. As is the case with
vapor intrusion, RESRAD estimates of intrusion of thoron and radon into indoor spaces
should be considered screening level only. RESRAD predicts cancer risk above 1x10-3
for all receptors exposed to radon and risk in the 1x10-° range for exposure to thoron.
Radon air samples collected in on-Site, former WACC buildings prior to the installation
of lead shielding and a radon mitigation system were as high as 4.6 pCi/L in Lot 42. The
EPA PRG Calculator estimates a cancer risk of 3.3x10-? for an indoor worker based on
that maximum air concentration.

Consumption of Homegrown Produce

A number of factors contribute to significant uncertainties associated with the estimated
risks associated with the consumption of homegrown produce by future residents. First,
the HHRA did not seek a Site-specific estimate for consumption of homegrown produce;
instead default consumption rates were used for a number of fruits and vegetables that
are considered in the PRG calculator. Ingestion rates for fruits and vegetables and leafy
vegetables were adjusted in RESRAD to correspond to those in the PRG Calculator.
Secondly, the fraction of contaminated produce ingested was set at the default of 1,
meaning that all of the specified fruits and vegetables ingested were assumed to be
grown in the contaminated zone. Thirdly, plants were assumed to be irrigated with on-
Site groundwater. Finally, the assumption that residents may grow a significant portion
of their fruits and vegetables in a densely populated urban environment likely
overestimates risks. Cancer risks associated with consumption of homegrown produce
are above EPA'’s upper risk range because of exposure to Th-232 and its progeny even
when the fraction of contaminated produce consumed is reduced to 10 percent. Cancer
risks for the produce consumption pathway estimated in RESRAD and the PRG
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calculator are similar, but both results likely overestimate exposure that might occur on
the Site in the future

Noncancer Effects from Exposure to Uranium

Samples collected during the RI were analyzed for uranium isotopes but not for total
uranium; therefore, non-cancer health effects associated with exposure to uranium were
not estimated. However, a projected amount of uranium mass from isotopes was
estimated to perform a screening level noncancer hazard calculation for residents.
Uranium mass was estimated assuming that U-238 makes up about 99 percent of natural
uranium, while U-235 makes up only about 0.72 percent of natural uranium and,
therefore, can be ignored for screening. Based on a maximum activity for U-238 of 20.87
pCi/g, the total mass for uranium was estimated to be 60 mg/kg. The current residential
RSL for uranium (soluble salts) is 230 mg/kg, implying an HI of 0.3.

EPA recently issued a new risk assessment document regarding a non-cancer oral
reference dose (RfD) for uranium. This document recommends the use of the ATSDR
minimal risk level of 0.0002 mg/kg-day for soluble uranium instead of the RfD of 0.003
mg/kg-day currently used. Using this more conservative RfD would increase the Hl
estimate by a factor of 15, resulting in an HI of 4 for the maximum uranium concentration.

However, the value of 20.87 pCi/g is an outlier. The EPC, based on the data set that
does not include this value, is 2 pCi/g, resulting in an HI of 0.4. Exposure to uranium in
soil could make a small contribution to total HI for chemicals, but inclusion of uranium in
the quantitative analysis for chemicals would not change results. The HI for future
residents is 55, which is more than two orders of magnitude greater than anticipated for
uranium alone.

Summary of Human Health Risks

The results of the HHRA indicate that radiation from surface and subsurface soils, the
inhalation of radon in indoor air, and incidental ingestion of PCBs and benzo(a)pyrene in
surface soil present unacceptable exposure risks (see Appendix Il, Table 15).

Basis for Action

Based upon the quantitative human-health risk assessment and ecological evaluation,
EPA has determined that actual or threatened releases of hazardous substances from

the Site, if not addressed by the response action selected in this ROD, may present a
current or potential threat to human health and the environment.
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REMEDIAL ACTION OBJECTIVES

Remedial action objectives are specific goals to protect human health and the
environment. These objectives are based on available information and standards, such
as applicable or relevant and appropriate requirements (ARARS), to-be-considered
(TBC) guidance, and site-specific risk-based levels.

The following RAOs have been established for the Site:

o Reduce or eliminate human exposure via inhalation of radon and thoron,
incidental ingestion, dermal adsorption, and external exposure to radiological
contamination (Ra-226 and Th-232) that may be present within the former WACC
property buildings to levels protective of current and anticipated future use by preventing
exposure to contaminant levels above remediation goals (RGs);!3

. Reduce or eliminate the human exposure threat via inhalation, incidental
ingestion, dermal adsorption, and external exposure to contaminated Site soils and
solids (i.e., sewer pipe and sediments/sludge in sewers) to levels protective of current
and anticipated future land use by preventing exposure to benzo(a)pyrene, Aroclor-1260,
Ra-226, and Th-232 concentrations above RGs; and

. Prevent/minimize the migration of Site contaminants off Site through surface
runoff, dust particulate migration, and CSO discharge.

In achieving the RAOs for the Site, EPA will also rely on an “As Low As Reasonably
Achievable” (ALARA) (10 CFR 20.1003) principle. ALARA, which has been used at other
radiologically-contaminated sites in EPA Region 2, means taking additional measures
during implementation of the remedial action beyond those required to meet a specified
cleanup goal to assure protectiveness. An ALARA approach will be used because of the
long-lived nature of radionuclides, the difficulty in eliminating routes of exposure, and
limitations of current analytical equipment to detect radionuclides at levels approaching
natural background levels. Applying RGs with ALARA principles at other EPA Region 2
sites has resulted in exposure levels that are lower than the levels that result from using
the RGs alone.

Remediation Goals

The RGs for this Site are summarized in Appendix Il, Table 23.

13 Because there are no promulgated standards or criteria that apply to radiological-contaminated
soils and building material, RGs were developed. RGs are used to define the extent of cleanup
needed to achieve the RAOs.
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SUMMARY OF REMEDIAL ALTERNATIVES

CERCLA Section 121(b)(1), 42 U.S.C. 89621(b)(1), mandates that remedial actions
must be protective of human health and the environment, cost-effective, comply with
ARARs, and utilize permanent solutions and alternative treatment technologies and
resource recovery alternatives to the maximum extent practicable. Section 121(b)(1)
also establishes a preference for remedial actions that employ, as a principal element,
treatment to reduce permanently and significantly the volume, toxicity, or mobility of the
hazardous substances, pollutants, and contaminants at a site. CERCLA Section 121(d),
42 U.S.C. 89621(d), further specifies that a remedial action must attain a level or
standard of control of the hazardous substances, pollutants, and contaminants, that at
least attain ARARs under federal and state laws, unless a waiver can be justified
pursuant to CERCLA Section 121(d)(4), 42 U.S.C. §9621(d)(4).

Detailed descriptions of the remedial alternatives considered for addressing the
contaminated building material, sewer pipe and manholes, and surface and subsurface
soil contamination can be found in the Final Feasibility Study Report for the Site.

The time required to construct or implement the remedy under each alternative is
estimated based on construction activity production rates. Actual durations may be
longer. The estimates do not include the time required to design the alternative,
negotiate the performance of the alternative with any potentially responsible parties, or
procure contracts for design and construction. The remedial alternatives are:

Alternative 1: No Further Action

Capital Cost: $0
Annual O&M Cost: $0
Present-Worth Cost: $0
Construction Time: 0 months

The Superfund regulations require that the "no-action" alternative be considered as a
baseline for comparison with the other alternatives. The no-action remedial alternative
does not include any remedial measures that address the contamination at the Site.

Because this alternative would result in contaminants remaining above levels that would
otherwise allow for unrestricted use and unlimited exposure, CERCLA requires that the
Site be reviewed at least once every five years. Although this five-year review is a
requirement independent of this remedy, if justified by such a review, future remedial
actions may be necessary and required to be implemented to remove, treat, or contain
the contaminated materials.
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Alternative 2: Temporary Relocation of Tenants, Targeted Building Demolition,
Installation of Additional Shielding, Shallow Soil Excavation, Soil Cover Over
Remaining Contamination, Sewer Removal/Cleaning, Off-Site Disposal, and
Institutional Controls

Capital Cost: $35,500,000
Annual O&M Cost: $109,000
Present-Worth Cost: $36,900,000
Construction Time: 1 year 3 months

Under this alternative, the tenants of the buildings on Lots 42, 44, 46, and 48 would be
temporarily relocated while response activities on the former WACC property occur. The
construction would begin with the demolition of the currently unoccupied warehouse
located on Lot 33.

After the building demolition is completed, contaminated soil would be excavated to a
maximum depth of approximately four feet bgs on the portions of the Site where no
buildings are present and beneath the roadway and sidewalks along Irving Avenue and
Moffat Street and on the 308 Cooper Street and 350 Moffat Street properties.

In accordance with ALARA principles, the clay pipe sewer line beginning at the manhole
located on Irving Avenue southwest of the former WACC property and extending
northwest to the manhole located approximately 50 feet northwest of the intersection of
Irving Avenue and Cooper Avenue would be excavated and replaced (approximately 150
feet of pipe). After the removal of the sewer line, bedding material samples would be
collected from the open excavation to determine if the bedding material is contaminated.
Any bedding material that exceeds the RGs would also be removed and replaced.

The remaining portion of the sewer line down to the intersection of Wyckoff Avenue and
Halsey Street (approximately 1,950 feet) and a portion of the pipe line on Cooper Avenue
branching with the Irving Avenue sewer line approximately 200 feet northeast of the
Cooper Avenue and Irving Avenue intersections (approximately 200 feet) would undergo
jet cleaning using high-pressure water nozzles to flush out dirt, sediments/sludge, and
any other matter from the sewer pipeline. The jetting would be performed in combination
with vacuuming to collect the jetted waste for off-site disposal. Following completion of
sewer jet cleaning, a gamma survey would be performed within the flushed sewer to
determine if high gamma counts are still present. Any portions of the sewer line with
elevated gamma counts would undergo further investigation, including the sewer
material and bedding, to determine the source of the radiological contamination. Those
portions of the sewer line, along with any bedding material that exceeds RGs, would be
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removed and replaced with uncontaminated material.

In order to maintain uninterrupted sewer service during the sewer line replacement,
upgradient sewage flow would need to bypass the portion of sewer line under
construction temporarily to connect the flow to the downgradient sewer line. To do this,
a temporary bypass system with the design flow capacity of the upgradient sewer line
would be installed in the upgradient manhole to the downgradient manhole. Temporary
plugs would be set in place between these points to allow the sewer pipe to be removed.

Final status surveys (gamma scan and post-excavation sampling) would be performed
in accordance with the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM)* to ensure that the RGs are met prior to Site restoration. In areas where
contaminated soil is determined to be present greater than 4 feet bgs, the excavation
would only be increased horizontally based on sidewall sampling results in excess of
RGs. The Site restoration would include backfill of excavated areas with clean fill,
placement of a geofabric layer to delineate clean fill from contaminated soil, and
replacement of portions of the sidewalk and roadway that were removed during
excavation.

Additional radiation shielding would be installed on top of the existing shielding in the
buildings on Lots 42 and 44 and the basement side wall on Lot 46 along its boundary
with Lot 44.

Under this alternative, it is estimated that 18,800 cubic yards (cy) of contaminated soil,
sewer sediment, and debris would be excavated and disposed of off-site. The materials
would be disposed of as Technologically Enhanced Naturally Occurring Radioactive
Materials (TENORM)® waste in a permitted landfill. It is estimated that 5,900 cy of
building debris would be disposed of off-site in a non-hazardous waste landfill.

It is anticipated that an environmental easement would be recorded for Lots 42, 44, 46,
areas of Irving Avenue and Moffat Street where contamination would be left in place, and
the 350 Moffat Street property, which would restrict intrusive activity and allow access
for monitoring. The easement would also require the installation of a radon mitigation
system prior to or during any future construction in these areas.

A long-term monitoring plan would be put in place to monitor radon and thoron levels in
the buildings that would remain at the former WACC property. Maintenance of the
existing radon system would continue, annual inspections of the soil cover will be

14 This document provides guidance on how to demonstrate that a site is in compliance with a
radiation dose- or related risk-based regulation.
15 These are naturally occurring radioactive materials that have been concentrated or exposed
to the accessible environment as a result of human activities, such as manufacturing, mineral
extraction, or water processing.
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performed to monitor erosion and ensure continued protection of human health, and
maintenance would be conducted as necessary, and groundwater samples would be
collected periodically to monitor if contaminants are leaching from the soil over time.

While a remediation time frame of 30 years is used for estimating the costs associated
with the operation and maintenance (O&M) activities, because of the extremely long half-
life of the radioactive isotopes that are present at the Site, it is understood that under this
alternative, O&M would continue in perpetuity.

Annual inspections of the soil cover would be performed to monitor erosion and ensure
continued protection of human health, and maintenance would be conducted as
necessary. Groundwater samples would be collected periodically to monitor if
contaminants are leaching from the soil over time.

Because this alternative would result in contaminants remaining on Site above levels
that would otherwise allow for unrestricted use and unlimited exposure, CERCLA
requires that the remedy be reviewed at least once every five years.

Alternative 3: Permanent Relocation of Tenants, Demolition of WACC Buildings,
Shallow Soil Excavation, Soil Cover of Remaining Contamination, Sewer
Removal/Cleaning, Off-Site Disposal, and Institutional Controls

Capital Cost: $33,900,000
Annual O&M Cost: $60,000
Present-Worth Cost: $34,600,000
Construction Time: 1 year 4 months

Under this alternative, the tenants of the buildings on Lots 42, 44, 46, and 48 would be
permanently relocated. Subsequently, all of the former WACC property buildings would
be demolished.

Following the demolition of the buildings, soil excavation would extend to a maximum
depth of approximately four feet bgs over the entire former WACC property,1® as well as
beneath the roadway and sidewalks along Irving Avenue and Moffat Street and on the
308 Cooper Street and 350 Moffat Street properties.

The contaminated sewer would be addressed as described in Alternative 2.

16 Contaminated soil beneath Lots 42 and 44 extends to a depth of approximately 28 feet bgs
Risk calculations indicate that if a building is constructed at the property in the future, the four-
foot clean soil cover and installation of a radon mitigation system would reduce the risk to within
EPA’s acceptable risk range.
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Final status survey and Site restoration would be addressed as described in Alternative
2.

Under this alternative, an estimated 19,400 cy of contaminated soil, sewer sediment, and
debris would be excavated and disposed of off-site as TENORM waste in a permitted
landfill. Approximately 6,400 cy of building debris would be disposed of off-site in a non-
hazardous waste landfill.

To limit intrusive activity and allow access for monitoring, an environmental easement
would be recorded for the portions of the former WACC property and Irving Avenue and
Moffat Street, and the 350 Moffat Street property where contamination would remain at
depth. The easement would also require the installation of a radon mitigation system for
future construction.

Annual inspections of the soil cover would be performed to monitor erosion and ensure
continued protection of human health, and maintenance would be conducted as
necessary. Groundwater samples would be collected periodically to monitor if
contaminants are leaching from the soil over time.

Because this alternative would result in contaminants remaining on-Site above levels
that would otherwise allow for unrestricted use and unlimited exposure, CERCLA
requires that a review be conducted at the Site at least once every five years.

Alternative 4: Permanent Relocation of Tenants, Demolition of WACC Buildings,
Soil Excavation, Sewer Removal/Cleaning, and Off-Site Disposal

Capital Cost: $39,900,000
Annual O&M Cost: $0
Present-Worth Cost: $39,900,000
Construction Time: 1 year 5 months

Under this remedial alternative, as in Alternative 3, the tenants of the buildings on Lots
42,44, 46, and 48 would be permanently relocated, and all of the former WACC property
buildings would be subsequently demolished.

Following the demolition of the buildings, all soils exceeding the RGs would be excavated
from the former WACC property, including those highly contaminated soils that extend
down to approximately 28 feet bgs beneath Lots 42 and 44, as well as those beneath
the roadway and sidewalks along Irving Avenue and Moffat Street and on the 308 Cooper
Street and 350 Moffat Street properties.

The contaminated sewer line would be addressed as described in Alternative 2.
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Final status surveys would be performed to ensure that RGs are met prior to Site
restoration in accordance with MARSSIM.

Site restoration would include backfilling areas of the excavated areas with clean fill
followed by resurfacing of roadways and sidewalks impacted by the construction. The
top layer of the clean fill would consist of soil suitable to support vegetation.

Under this alternative, an estimated 24,300 cy of contaminated soil, sewer sediment, and
debris would be excavated and disposed of off-site as TENORM waste in a permitted
landfill. Approximately 6,400 cy of building debris would be disposed of in a non-
hazardous waste landfill.

Because this alternative would not result in contaminants remaining on-Site above levels
that allow for unrestricted use and unlimited exposure, five-year reviews would not be
necessary.

COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting a remedy for a site, EPA considers the factors set forth in Section 121 of
CERCLA, 42 U.S.C. § 9621, and conducts a detailed analysis of the viable remedial
alternatives in accordance with the NCP, 40 C.F.R Section 300.430(e)(9), the EPA’s
Guidance for Conducting Remedial Investigations and Feasibility Studies, OSWER
Directive 9355.3-01, and the EPA’s A Guide to Preparing Superfund Proposed Plans,
Records of Decision, and Other Remedy Selection Decision Documents, OSWER
9200.1-23.P. The detailed analysis consists of an assessment of the individual
alternatives set forth in the FS against each of the nine evaluation criteria set forth at
Section 300.430(e)(9)(iii) of the NCP and a comparative analysis focusing upon the
relative performance of each alternative against those criteria.

Those criteria are overall protection of human health and the environment, compliance
with applicable or relevant and appropriate requirements, long-term effectiveness and
permanence, reduction of toxicity, mobility, or volume through treatment, short-term
effectiveness, implementability, cost, state acceptance, and community acceptance.

The evaluation criteria are described below.

e Overall protection of human health and the environment addresses whether a remedy
provides adequate protection and describes how risks posed through each exposure
pathway (based on a reasonable maximum exposure scenario) are eliminated,
reduced, or controlled through treatment, engineering controls, or institutional
controls.
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e Compliance with ARARs addresses whether a remedy will meet all of the applicable
or relevant and appropriate requirements of other federal and state environmental
statutes and requirements or provide grounds for invoking a waiver.

e Long-term effectiveness and permanence refers to the ability of a remedy to maintain
reliable protection of human health and the environment over time, once cleanup
goals have been met. It also addresses the magnitude and effectiveness of the
measures that may be required to manage the risk posed by treatment residuals
and/or untreated wastes.

e Reduction of toxicity, mobility, or volume through treatment is the anticipated
performance of the treatment technologies, with respect to these parameters, that a
remedy may employ.

e Short-term effectiveness addresses the period of time needed to achieve protection
and any adverse impacts on human health and the environment that may be posed
during the construction and implementation period until cleanup goals are achieved.

e Implementability is the technical and administrative feasibility of a remedy, including
the availability of materials and services needed to implement a particular option.

e Costincludes estimated capital and O&M costs, and net present-worth costs.

e State acceptance indicates if, based on its review of the Rl and FS reports and the
Proposed Plan, the State concurs with the selected remedy at the present time.

e Community acceptance refers to the public's general response to the alternatives
described in the FS report and Proposed Plan.

The following is a comparative analysis of these alternatives based upon the evaluation
criteria noted above.

Overall Protection of Human Health and the Environment

Alternative 1 would not be protective of human health and the environment, because it
would not actively address the contaminated soil, building materials, and sewer line.

Alternative 2 would achieve the RAOs and protection of human health through the
installation of additional shielding, excavation and off-Site disposal of contaminated
surface soil and backfilling with clean fill, and sewer removal/cleaning, in combination
with a requirement that a radon mitigation system be installed in any future construction,
long-term management, and institutional controls. The protectiveness of this alternative
would be dependent on the adherence to institutional controls and the O&M of the
implemented remedy, in perpetuity.

Alternative 3 would achieve RAOs and protection to human health by excavation and off-
Site disposal of contaminated surface soil and backfiling with clean fill, sewer
removal/cleaning, long-term management, installation of a radon mitigation system for
future construction, and institutional controls. The protectiveness of this alternative is
dependent on adherence to institutional controls and O&M of the implemented remedy
in perpetuity.
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Alternative 4 would achieve RAOs and protection of human health and the environment
by sewer removal/cleaning and excavating contaminated soil and building materials
above the PRGs from the Site. The residual risks would be within EPA’s acceptable risk
range and, therefore, institutional controls would not be required.

Compliance with Applicable or Relevant and Appropriate Requirements

Because there are no federal or state promulgated standards or criteria that apply to
radiological-contaminated soils and building material, RGs were developed to define the
extent of the cleanup needed to achieve the RAOs.

Because the contaminated soils, building material, and sewer would not be addressed
under Alternative 1, this alternative would not achieve the cleanup objectives.

Alternative 2 would meet the RGs through the installation of additional shielding, the
excavation and off-Site disposal of contaminated surface soil and backfilling with clean
fill, sewer removal/cleaning, and the installation of radon mitigation systems in future
construction.

Alternative 3 would meet the RGs through a combination of excavation and off-Site
disposal of contaminated surface soil and backfill with clean fil, and sewer
removal/cleaning.

Alternative 4 would meet the RGs through sewer removal/cleaning and removing
contaminated soil and building materials.

Alternatives 2, 3, and 4 would be conducted while adhering to all appropriate
transportation and disposal requirements, as well as Federal relocation requirements.

Long-Term Effectiveness and Permanence

Alternative 1 would involve no active remedial measures and, therefore, would not be
effective in eliminating the potential exposure to contaminants.

The additional shielding, excavation, and off-Site disposal of contaminated surface soil
and backfilling with clean fill, and sewer removal/cleaning under Alternative 2 would
provide long-term effectiveness and permanence for the buildings that would remain in
place. Long-term effectiveness and permanence would rely on the maintenance of the
soil covering the contamination left in place, future monitoring, and implementation of
institutional controls to require the installation of a radon mitigation system if buildings
are constructed on the former WACC property in the future.

Alternative 3 would provide a slightly greater degree of long-term effectiveness and
permanence than Alternative 2 in that it would leave no WACC buildings in place and
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would employ shallow excavation and backfilling with clean fill in the excavation areas;
however, it would still require institutional controls to limit intrusive activity and allow
access for monitoring and require the installation of a radon mitigation system if buildings
are constructed on the former WACC property in the future.

As a result of the extremely long half-life of the radioactive isotopes present at the Site,
under Alternatives 2 and 3, O&M would be necessary in perpetuity.

Alternative 4 would provide the highest degree of long-term protectiveness and
permanence by sewer removal/cleaning and removing contaminated soil and building
materials above the RGs from the Site.

Reduction of Toxicity, Mobility, or Volume Through Treatment
Alternative 1 would provide no reduction in toxicity, mobility or volume.

Alternatives 2, 3 and 4 would reduce the mobility of contaminants to varying extents by
removing varying amounts of contaminated soil and debris from the Site. As Alternative
4 would remove the greatest amount of contaminated soil and debris, it would result in
the greatest reduction in the mobility of contaminants, followed by Alternative 3 and the
Alternative 2.

Alternatives 2 through 4 would not reduce the toxicity or volume of contaminants and
would not meet the statutory preference for treatment as a principal element of the
remedial action. However, no proven and cost-effective treatment technology is currently
available to treat radioactive wastes.

Short-Term Effectiveness

Alternative 1 does not include any physical construction measures in any areas of
contamination and, therefore, would not present any potential adverse impacts to
remediation workers or the community as a result of its implementation.

Alternatives 2-4 involve the same extent of sewer removal and cleaning, and therefore
they would equally adversely impact local traffic through street closures during sewer
work.

Under Alternative 2, only the warehouse on Lot 33 would be demolished and would only
involve shallow soil excavation; therefore, of the action alternatives, this alternative
would present the least impact to the community and workers as a result of the demolition
and excavation work.
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Alternative 3 would present a slightly greater impact to the community and workers than
Alternative 2 because of demolition of all of the buildings and the excavation of a greater
volume of soil, which will result in a longer duration of work and more truck traffic.

Because Alternative 4 would involve the greatest amount of soil excavation, it would
cause the greatest level of short-term impacts to the community and potential impact to
workers as a result of the need to safely manage and conduct these operations in limited
space and constrained areas. These impacts could, however, be mitigated as discussed
below.

For Alternatives 2-4, there is a potential for increased stormwater runoff and erosion
during construction and excavation activities that would have to be properly managed to
prevent or minimize any adverse impacts. For these alternatives, appropriate measures
would have to be taken during the building demolition and excavation activities to prevent
the transport of fugitive dust and exposure of workers and the community.

Alternatives 2-4 might present some limited risk to remediation workers through
exposure to radiologically-contaminated materials through the building demolition and
soil excavation activities. The risks to on-Site workers could, however, be minimized by
utilizing proper protective equipment.

Noise from the demolition and excavation work associated with Alternatives 2-4 could
present some limited adverse impacts to remediation workers and nearby residents.
Following appropriate health and safety protocols and exercising sound engineering
practices would protect the remediation workers and community.

Alternatives 2-4 would require the off-site transport of contaminated soil and material
(ranging from approximately 920 truckloads for Alternative 2 to 1,240 truckloads for
Alternative 4), which would potentially adversely affect local traffic. Additional trucks
would be needed to bring clean backfill material to the Site. However, a traffic control
plan would be developed to mitigate adverse impacts to traffic.

The temporary relocation of the commercial tenants under Alternative 2 would physically
disrupt the businesses twice. Permanently relocating the businesses under Alternatives
3 and 4 would, on the other hand, cause less physical disruption in that the tenants would
only have to move once. Depending upon the location to which the tenants are
relocated, both temporary and permanent relocation could cause the loss of customers.

Because no actions would be performed under Alternative 1, there would be no

implementation time. It is estimated that Alternatives 2-4 would require one year five
months, one year six months, and one year seven months, respectively, to implement.
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Implementability

Alternative 1 would be the easiest alternative to implement, as there are no activities to
undertake.

Although the total volume of material to be excavated under Alternative 2 is less than the
other alternatives, the targeted demolition of the warehouse and excavation of the soils
on Lot 33, coupled with the placement of shielding in the other former WACC property
buildings, would likely make Alternative 2 more difficult to implement. This is due to the
structural condition of the buildings on the lots adjacent to Lot 33 and the physical
constraints present in the area. The demolition of all of the former WACC buildings that
would occur under Alternatives 3 and 4 would make the demolition and excavation
components of those alternatives easier to implement than the demolition component of
Alternative 2.

Alternatives 2-4 would employ technologies known to be reliable and that can be readily
implemented. Equipment, services, and materials needed for these alternatives are
readily available, and the actions would be administratively feasible. Sufficient facilities
are available for the disposal of the excavated soils and demolition debris.

While the installation of additional shielding under Alternative 2 is technically feasible,
the additional shielding would limit the ability of one of the tenants, an auto body shop,
from conducting its current business, as there would not be sufficient vertical space to
lift automobiles for repairs.

The implementation of the intended institutional controls under Alternatives 2 and 3
would be moderately difficult to implement and potentially difficult to maintain.

Cost

The estimated capital, O&M, and present-worth cost are discussed in detail in EPA’s
Final Feasibility Study Report. For estimating costs and for planning purposes, a 30-year
time frame was used for O&M under Alternatives 2, 3, and 4. The costs estimates are
based on the best available information. The highest present-worth cost is Alternative 4
at $39.9 million. See Appendix Il, Table 24 for a more detailed summary of the estimated
costs for Alternative 4.

Alternative Capital Cost AnngglstO&M Present Worth
1 $0 $0 $0
2 $35,500,000 $109,000 $36,900,000
3 $33,900,000 $60,000 $34,600,000
4 $39,900,000 $0 $39,900,000
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State/Support Agency Acceptance
NYSDEC concurs with the selected remedial alternative.
Community Acceptance

Although concerns were expressed by the public during the public comment period
regarding (a) EPA’s future ability to fund the preferred alternative, (b) impacts to the on-
Site businesses because of their proposed relocation, (c) impacts to the community
during construction, and (d) redevelopment of the Site following the end of construction,
the public generally supports the selected remedy. These comments are summarized
and addressed in the Responsiveness Summary, which is attached as Appendix V to
this document.

PRINCIPAL THREAT WASTE

The NCP establishes an expectation that EPA will use treatment to address the principal
threats posed by a site wherever practicable (NCP Section 300.430 (a)(1)(iii)(A)). The
principal threat concept is applied to the characterization of source materials at a
Superfund site. A source material is material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for the migration of
contamination to groundwater, surface water, or air, or act as a source for direct
exposure. Principal threat wastes are those source materials considered to be highly
toxic or highly mobile that generally cannot be reliably contained, or will present a
significant risk to human health or the environment should exposure occur. The decision
to treat these wastes is made on a site-specific basis through a detailed analysis of
alternatives, using the remedy-selection criteria that are described above. This analysis
provides a basis for making a statutory finding that the remedy employs treatment as a
principal element.

EPA considers former process tailing residues remaining on the Site to be principal threat
wastes because this material has the potential to act as a source for further off-site
contamination if uncovered. As discussed previously, no proven and cost-effective
treatment technology is currently available to treat radioactive wastes. The selected
remedy will address source materials constituting principal threats by excavating and
removing it for proper off-site disposal.

SELECTED REMEDY
Summary of the Rationale for the Selected Remedy

Based upon consideration of the requirements of CERCLA, the detailed analysis of the
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alternatives, and public comments, EPA has determined that Alternative 4, permanent
relocation of the tenants, demolition of the buildings on the former WACC property,
contaminated soil excavation, contaminated sewer removal/cleaning, and off-site
disposal of the contaminated soils and debris, best satisfy the requirements of CERCLA
Section 121, 42 U.S.C. § 9621, and provides the best balance of tradeoffs among the
remedial alternatives with respect to the NCP's nine evaluation criteria, 40 CFR §
300.430(e)(9).

While Alternative 2 is approximately $3 million less costly than Alternative 4, the latter
being the costliest alternative, it requires the disruption of the six commercial tenants
twice (temporary relocation) and leaves significant levels of radiological contamination
in-place in both the structures and underlying soil (which would also continue to produce
radon/thoron gas) that would necessitate institutional controls, maintenance, and
perpetual long-term monitoring to be protective. Furthermore, the additional shielding
required by Alternative 2 would limit the ability of one of the tenants, an auto body shop,
from conducting business, as there would not be sufficient vertical space to lift
automobiles for repairs. In addition, the ability to ensure that the institutional controls
remain in place in such a setting as the WACC buildings would be difficult.

While Alternative 3 is the least costly action alternative and removes the radiologically-
contaminated building materials and much of the contaminated soils, because some
contaminated soil would remain, institutional controls would be necessary to restrict the
future use of the property. Ensuring such controls remain effectively in place can be
difficult. Since the radioactive half-life of Th-232 is 14 billion years, institutional controls,
maintenance, and long-term monitoring would need to be managed in perpetuity. For a
relatively small increase in costs, Alternative 4 avoids the long term Site management
issues associated with Alternatives 2 and 3, because it permanently relocates the
tenants and removes the radiologically-contaminated building materials and underlying
contaminated soils, thereby allowing unlimited future use of the property.

Description of the Selected Remedy

The selected remedy to address the source areas includes the following components:*’

e All tenants of the buildings on the former WACC property will be permanently
relocated.

e All of the buildings on the former WACC property will be demolished.

e Following the demolition of the buildings, all soils exceeding the RGs on the
former WACC property, the 308 Cooper Street and 350 Moffat Street properties,
as well as beneath the roadway and sidewalks along Irving Avenue and Moffat
Street, will be excavated.

17 See Figures 6 and 7 for illustrations of the selected remedy.
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e The clay pipe sewer line beginning at the manhole located on Irving Avenue
southwest of the former WACC property and extending northwest to the manhole
located approximately 50 feet northwest of the intersection of Irving Avenue and
Cooper Avenue will be excavated and replaced (approximately 120 feet of pipe).

o After the removal of the sewer line, bedding material samples will be collected
from the open excavation to determine if the bedding material is contaminated.
Any bedding material that exceeds the RGs will also be removed and backfilled
with clean fill.

e The remaining portion of the sewer line down to the intersection of Wyckoff
Avenue and Halsey Street (approximately 2,150 feet) will undergo jet cleaning
using high-pressure water nozzles to flush out dirt, sediments/sludge, and any
other matter from the sewer pipeline. The jetting will be performed in combination
with vacuuming to collect the jetted waste.

e Following completion of sewer jet cleaning, a gamma survey will be performed
within the flushed sewer to determine if high gamma counts are still present. Any
portions of the sewer line with elevated gamma counts will undergo further
investigation, including the sewer material and bedding, to determine the source
of the radiological contamination. Those portions of the sewer line, along with any
bedding material that exceed the RGs, will be removed and replaced.

e Site restoration will include backfiling the areas of excavation with clean fill
followed by resurfacing of roadways and sidewalks impacted by the construction.

e The excavated contaminated soil, sewer sediment, and debris will be disposed of
either in a non-hazardous waste landfill or in a landfill permitted to accept
radioactive waste, based upon the level of radioactivity in the materials.

No data were collected at the following three nearby properties: 282 Moffat Street; 323
Moffat Street; and the parking lot of 335 Moffat Street. Additionally, only minimal data
was collected at the non-parking lot portion of 335 Moffat Street, 338-350 Moffat Street,
and the area adjacent to the nearby active rail lines. During the design of the selected
remedy, an investigation will be conducted at these adjacent properties which may have
been impacted by site-related activities. Any contaminated soils in these areas will be
addressed as part of the remedy.

During the design, a Phase 1A Cultural Resources Survey will be performed to
document the Site’s historic resources.

The environmental benefits of the selected remedy may be enhanced by consideration,
during the design, of technologies and practices that are sustainable in accordance with
EPA Region 2's Clean and Green Energy Policy and NYSDEC's Green Remediation
Policy. This will include consideration of green remediation technologies and practices.
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Summary of the Estimated Remedy Costs

The estimated capital and total present-worth cost of the selected remedy is $39.9
million. There are no anticipated annual O&M costs associated with the selected remedy
because all material with contamination above their RGs will be removed, therefore the
absence of monitoring causes the capital cost and present worth cost for the selected
remedy to be identical.

It should be noted that these cost estimates are order-of-magnitude engineering cost
estimates that are expected to be within +50 to -30 percent of the actual project cost.
These cost estimates are based on the best available information regarding the
anticipated scope of the selected remedy. Changes in the cost elements are likely to
occur as a result of new information and data collected during the engineering design
of the remedy. For example, a sensitivity analysis conducted for Alternative 4 found that
a 20 percent decrease in the volume of radiological waste, would result in a decrease
in the total capital cost of $3.6 million or 9 percent. A decrease in production rate of 20
percent would result in an increase of the total capital cost of $2.7 million or 7 percent,
and if all wastes were found to be radioactive waste, the result would be an increase of
$1 million or 3 percent to the total capital cost.

Expected Outcomes of the Selected Remedy

Under Alternative 4, all material, including soil, building materials, and sewer sediments
with contamination above their RGs will be removed and disposed of off-site, eliminating
unacceptable human health risks to all potential present and future receptors. It is
anticipated that the Site property will be available for unrestricted use and unlimited
exposure following the completion of the remedy implementation. The estimated time to
implement the remedy is 17 months. Groundwater at the Site will not be available
because of contamination from upgradient sources; the remedy is expected to fully
address the Site as a potential source of groundwater contamination. See Appendix II,
Table 23 for a list of the RGs for the Site.

STATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCP, the lead agency must select remedies that
are protective of human health and the environment, comply with ARARs (unless a
statutory waiver is justified), are cost-effective, and utilize permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum
extent practicable. Section 121(b)(1) also establishes a preference for remedial actions
that employ treatment to permanently and significantly reduce the volume, toxicity, or
mobility of the hazardous substances, pollutants, or contaminants at a site.
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For the reasons discussed below, EPA has either determined that the selected remedy
meets these statutory requirements or has provided a justification as to why the selected
remedy will not meet the requirement.

Protection of Human Health and the Environment

Alternative 4 will provide protection to human health and the environment and meet the
RAOs for soils and sediments, as well as future inhabitants of buildings that might be
constructed on the Site. The human health risks associated with direct contact with
contaminated soils or the combined sewer system will be eliminated by a combination
of removal of soils, including all principal threat waste soils and materials exceeding the
RGs, cleaning of the sewers, and placement of clean fill in excavated areas, thereby
allowing unrestricted use and unlimited exposure following the completion of the remedy
implementation.

Compliance with ARARs and Other Environmental Criteria

This alternative will be designed and implemented in compliance with chemical-,
location- and action-specific ARAs identified in Appendix Il, Table 25, which also
summarizes other criteria, advisories, or TBCs that EPA will consider during
implementation of the selected remedy.

Cost-Effectiveness

A cost-effective remedy is one whose costs are proportional to its overall effectiveness
(NCP 300.430(f)(1)(ii)(D)). Overall effectiveness is based on the evaluations of: long-
term effectiveness and permanence; reduction in toxicity, mobility, and volume through
treatment; and short-term effectiveness. Each of the alternatives underwent a detailed
cost analysis. In that analysis, capital and annual O&M costs were estimated and used
to develop present-worth costs. In the present-worth cost analysis, annual O&M costs
were calculated for the estimated life of those alternatives with O&M. The total estimated
present worth cost for implementing the selected remedy is $39.9 million.

Based on the comparison of overall effectiveness to cost, the selected remedy meets
the statutory requirement that Superfund remedies be cost effective (NCP Section
300.430(H)(2)(i1)(D)) in that it represents reasonable value for the money to be spent.
Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination (long-term effectiveness and permanence; reduction in toxicity, mobility and
volume through treatment; and short-term effectiveness). Overall effectiveness was then
compared to costs to determine cost-effectiveness. The overall effectiveness of the
selected remedy has been determined to be proportional to the costs, and the selected
remedy therefore represents reasonable value for the money to be spent.
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Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

No proven and cost-effective treatment technology is currently available to treat
radioactive wastes; the selected remedy provides the best balance of tradeoffs among
the alternatives with respect to the balancing criteria set forth in NCP 300.430(f)(1)(i))(B),
such that it represents the maximum extent to which permanent solutions and treatment
technologies can be utilized in a practicable manner at the Site.

Preference for Treatment as a Principal Element

The selected remedy will not meet the statutory preference for the use of treatment as
a principal element of the remedial action because no proven and cost-effective
treatment technology is currently available to treat radioactive wastes

Five-Year Review Requirements

Because this alternative will not result in contaminants remaining on-Site above levels
that would otherwise necessitate restrictions on use and limited exposure, five-year
reviews will not be necessary. If the remedy requires five or more years to complete,
five-year reviews will be performed until the remedial action is completed.

DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan, released for public comment on July 27, 2017, identified Alternative
4, permanent relocation of tenants, demolition of WACC buildings, soil excavation, sewer
removal/cleaning, and off-site disposal of the soils, materials, and sewer sediments, as
the preferred remedy. EPA considered all comments during the public comment period
to determine if any significant changes to the remedy, as originally identified in the
Proposed Plan, were necessary. During the public meeting, EPA was made aware of
one additional commercial tenant and three residential tenants located on Lot 46. The
total number of tenants who would be permanently relocated now includes six
commercial tenants and three residential tenants resulting in an increase to the total
estimated cost of the remedy to $39,900,000.
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LRCENDS NOTES: 5. THE SEWER PIPE FROM MANHOLE C—1 TO MANHOLE I-3 AND FROM MANHOLE I—4 TO W—1 WOULD Figure 7
& 2015 RI BORINGS 1. EXTENT OF SEWER CONTAMINATION IS DELINEATED USING GAMMA MEASUREMENTS WITH A CRITERIA OF SERREWMECTY SOATE HOLIEHNTH =R CORCOWIRGESIRE St
(5 2013 BYNA BORINGS 10,000 COUNTS PER MINUTE. A. DECONTAMINATE THE SEWER PIPE USING JET WASHING. Sewer Remediation Plan
B. PERFORM A GAMMA SURVEY.
2. IT IS ASSUMED THAT SOILS ABOVE THE SEWER PIPELINE ARE NOT CONTAMINATED EXCEPT FOR THOSE . ;
2010 BERGER BORINGS 0 - C. FOR AREAS WITH GAMMA MEASUREMENTS EXCEEDING 10,000 COUNTS PER MINUTE, ADDITIONAL -
it B " SEILGHTRYM. D=2 FEGR AT SYEE-03. INVESTIGATION WOULD BE PERFORMED TO DETERMINE THE EXTENT AND LEVEL OF Wolff-Alport Chemical Company Site
EXTEN EWER REQUIRI CONTAMINATION. .
REMOVAL 3. IT IS ASSUMED THAT SOILS AROUND SEWER PIPELINE AND 6 INCHES BELOW PIPELINE ARE CONTAMINATED. 0. THE SEWER PIPE AND BEDDING MATERIALS EXCEEDING THE PRGS WOULD BE EXCAVATED AND Ridgewood, Queens, New York
EXTENT OF SEWER REQUIRING SEWER 4. |-1 WAS UNABLE TO BE LOCATED DURING THE 2015 REMEDIAL INVESTIGATION. HOWEVER, AN INVESTIGATION DISPOSED OFF SITE.
t JET CLEANING AND INVESTIGATION CONDUCTED IN 2009 (LOUIS BERGER & ASSOCIATES 2010) FOUND THE MANHOLE UNDER A 6—FOOT BY 6. DUE TO HIGH CONTAMINANT CONCENTRATIONS, THE SEWER PIPE AND BEDDING MATERIALS EXCEEDING

6—FOOT SECTION OF ASPHALT WHICH WAS OPENED TO COMPLETE THE INVESTIGATION. THE PRGS WITHIN THIS AREA WOULD BE EXCAVATED AND DISPOSED OFF SITE.
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Table 1
Groundwater Radiological Gamma Spectroscopy Results
Wolff-Alport Chemical Company Site
Ridgewood, NY

Start Potassium-40 Radium-226 Thorium-232
. End Depth | Depth .| Sample
Location | Sample ID | Sample Date | Depth (feet) Unit Matrix Type Parent Sample* Result CSuU MDA | | Result CSuU MDA | | Result Csu MDA | @
(feet) (+/-2's) (+/-2's) (+/-2's)

Groundwater Screening Criteria 5.0 5.0
Groundwater Round 1
MW-01 MW-01-R1 12/10/2015 65 75|ft WG N -37.608 1504.3| 32.4|UJ | -12.207| 46.562 55.9]U) 1.342 5.562 10.1{UJ
MW-02 MW-02-R1 12/9/2015 65 75|ft WG N -5.308 20.632| 31.6(UJ | -11.472| 34.599 57|UJ 1.761 5.963 10.7|UJ
MW-03 MW-03-R1 12/9/2015 65 75|ft WG N 10.342| 21.476| 29.2|U) -5.928| 35.328 51.1JU) 4.4 5.468 9.73|U)
MW-03 MW-903-R1 12/9/2015 65 75|ft WG FD MW-03-R1 35.406 22.922| 28.9[) -5.511 42.71 56.1|U) -0.195 5.768 10.2|UJ
MW-04 MW-04-R1 12/9/2015 65 75|ft WG N 33.66| 21.462| 27.1|) 17.369| 44.788 57.2{u) -5.18 16.37 10.7|UJ
MW-05 MW-05-R1 12/9/2015 65 75]|ft WG N -28.385( 36.131| 41.3|UJ -9.085| 28.978 44.9]U) -0.518 5.582 7.95|U)
Groundwater Round 2
MW-01 MW-01-R2 4/21/2016 65 75]ft WG N 28.61| 19.215| 25.8|J 0.652| 33.436 51.1{uJ -3.835| 12.053 10.6|UJ
MW-02 MW-02-R2 4/21/2016 65 75]ft WG N -13.788 37.2| 34.8[UJ 1.405| 41.491 56.6{UJ 5.947 4.48 10.7|UJ
MW-03 MW-03-R2 4/20/2016 65 75]ft WG N -33.658 35.2| 40.9(uJ 16.514| 34.309 45.2|U) 0.636 4.301 7.64{U)
MW-04 MW-04-R2 4/21/2016 65 75]ft WG N 9.194| 27.734| 38.4|uJ | -17.007| 43.694 43.8|U) 3.554 7.63 8.71|U)
MW-04 MW-904-R2 4/21/2016 65 75]ft WG FD MW-04-R2 -58.72| 46.367| 41.2|UJ 3.266 24.9 45.3|U) 0.739 4.639 8.17|UJ
MW-05 MW-05-R2 4/20/2016 65 75]ft WG N 10.705 19.5| 28.4|UJ | -31.416| 49.318 52.8{UJ 10.988 5.263 8.09(J
Groundwater Round 3
MW-01 MW-01-R3 11/17/2016 65 75|ft N 0.053 0.148| 0.283|U 2.544 0.989 1.12
MW-02 MW-02-R3 11/17/2016 65 75]ft N 0.269 0.191| 0.244|) -0.336 0.29| 0.841]|U)
MW-02 MW-902-R3 11/17/2016 65 75]ft FD MW-02-R3 0.371 0.256| 0.337|J 0.281 0.32| 0.478|U
MW-03 MW-03-R3 11/17/2016 65 75]ft N 0.297 0.204| 0.248]J -0.158 0.623| 1.267|UJ
MW-05 MW-05-R3 11/17/2016 65 75]ft N 0.115 0.194| 0.338|U -0.119 0.275 0.7|U
Groundwater Round 4
MW-01 MW-01-R4 4/13/2017 65 75]ft N 0.313 0.156| 0.154 -0.359 0.445| 1.025|UJ
MW-02 MW-02-R4 4/12/2017 65 75]ft N 0.235 0.136 0.15 -0.457 0.499| 1.163|UJ
MW-02 MW-902-R4 4/12/2017 65 75]ft FD MW-02-R4 0.26 0.147| 0.163 -0.392 0.363| 0.951|UJ
MW-03 MW-03-R4 4/12/2017 65 75]ft N 0.198 0.127| 0.151 -0.192 0.219| 0.689|U
MW-04 MW-04-R4 4/13/2017 65 75]ft N 0.16 0.124| 0.175|U -0.035 0.068| 0.384|U
MW-05 MW-05-R4 4/13/2017 65 75]ft N 0.248 0.16| 0.206 0.301 0.419| 0.706|U
MW-06 MW-06-R4 4/13/2017 65 75|ft N 0.274 0.152 0.18 0 0.197| 0.488|U
Notes:

All units in picoCurie per gram (pCi/g).

CSU (+/- s) = combined standard uncertainty (2 sigma)

MDA - minimum detectable activity

Q - qualifier

U - not detected

J - estimated value

* Parent sample ID listed for duplicate samples.

Highlighted cell and bold format indicates that concentration exceeded screening criteria.
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Table 2

Building and Sewer Materials Radiological Gamma Spectroscopy Results
Wolff-Alport Chemical Company Site
Ridgewood, NY

Potassium-40 Radium-226 Thorium-232
Location | Sample Date | Parent Sample* Result CSuU MDA |Q| Result CsuU mMDpA | a| Result csu MDA |Q
(+/-2's) (+/-2s) (+/-2s)

Solids Screening Criteria 0.919 1.220
|Building Materials

LOT33 12/17/2015 23.743 3.068 0.976 3.86 1.593 1.67]J 1.754 0.384 0.183
LOT33 12/17/2015|BRICK-02-LOT33 22.182 3.137 0.874 3.85 2.149 2.46() 1.76 0.35 0.352
LOT33 12/17/2015 2.18 1.14 1.79(J 2.726 1.59 1.86(J 0.579 0.215 0.372()
LOT42 12/18/2015 33.469 6.481 4.41)) 21.09 10.986 13.5]J 152.66 9.698 1.6
LOT42 12/17/2015 12.978 2.782 2.18|J 8.217 6.701 8.15]J 57.643 4.018 0.758
LOT42 12/18/2015 3.917 0.608 0.191 0.349 0.602 0.705(UJ 0.45 0.115 0.077
LOT44 12/17/2015 32.95 6.769 9.2]) 44.219 16.906 21.1() 415.17 25.721 2.73
LOT46 12/17/2015 9.781 1.986 1.93(J 6.619 2.855 3.73]J 7.784 0.813 0.332(J
LOT46 12/17/2015 0.479 0.302 0.469 0.413 0.498 0.723|U)J 0.099 0.075 0.125|U
LOT46 12/17/2015 2.85 0.975 0.613|R 0.147 0.987 1.15|R 0.505 0.178 0.216|R
Sewer Materials

-2 11/18/2015 184.87 20.203 22.6[R 76.423 38.146 44.91) 2206.4 136.66 8.11
-4 11/18/2015 215.93 24.123 26.9|R 163.12 51.598 57.8]J 2536.2 155.41 10.2
-4 11/18/2015 6.553 1.662 1.58 2.106 1.877 3.11|UJ 4.423 0.624 0.185
I-5 11/18/2015 6.876 1.31 0.396 1.117 2.253 2.63|UJ 4.67 0.494 0.208
-6 11/18/2015 16.45 2.735 0.956 2.686 2.131 2.59(J 1.044 0.289 0.314
-6 11/18/2015 6 1.397 1.09 0.347 1.113 2.02|UJ 0.698 0.213 0.366
-6 11/18/2015|CONC-I6 8.959 1.766 0.764 0.803 1.05 1.88|UJ 0.785 0.245 0.378
-7 11/18/2015 7.137 1.363 1.06 1.003 1.317 2.23|UJ 2.275 0.345 0.197
1-8 11/18/2015 8.33 1.493 0.417 1.31 1.305 1.5(UJ 0.922 0.252 0.397
Sewer Sediments

1-2 11/18/2015 72.749 15.332 20.7(J 69.801 6.939 4.254() 1079.9 73.029 7.8]J
-2 11/18/2015 90.381 11.434 13.6(J 45.938 4.762 3.809(J 1218.1 76.238 4.69])
-7 11/18/2015 21.624 4.044 2.99(J 6.153 0.837 0.892 116.72 7.319 1.25])
Notes:

All units in picoCurie per gram (pCi/g).

CSU (+/- s) = combined standard uncertainty (2 sigma)

MDA - minimum detectable activity

Q - qualifier

U - not detected

J - estimated value

R - rejected

* Parent sample ID listed for duplicate samples.

Highlighted cell and bold format indicates that concentration exceeded screening criteria.
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Table 3
Building Material Scan Data
Wolff-Alport Chemical Company Site
Ridgewood, NY

. Removable (Wipe
Pre-Sampling samples)
Total
Sample ID Comments/Location Description Alpha (dpm/100cmz)
CIND-01-LOT33 Cinder block from Lot 33 63 0
BRICK-02-LOT33 Brick from Lot 33 131
CONC-07-LOT42 In Primo Auto Body main shop (Lot 42) 575 2
Concrete collected in Primo Auto main shop (Lot
CONC-08-LOT42 42) 724 2
Brick collected in Primo Auto main shop (Lot 42)
BRICK-09-LOT42 but underneath the overlying concrete 2,363 0
In Primo Auto Body auxillary shop (Lot 44). Brick
BRICK-06-LOT44 from short brick wall in front of one of the arches 27,365 0
BRICK-03-LOT46 Brick In basement of deli (Lot 46) 10,376 0
WOOD-04-LOT46 Wood from basement of deli (Lot 46) 63 0
Rusted steel from |-beam in basement of Jarabacoa
IBEAM-05-LOT46 Deli 59 0

Notes:

ID - identification
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Final Remedial Investigation Report

Page 1 of 1



Table 4

ISOCS Radiological Results
Wolff-Alport Chemical Company Site
Ridgewood, NY

Start End Potassium-40 Radium-226 Thorium-232 Uranium-238
H *

Location | Sample Date ?feezt:; ?feezt:; Parent Sample Result (+</:_2 5 MDA |Q Result (:/:_2 s MDA| Q| Result |(+(/:?;Js) MDA|Q Result |(+</:?:s) MDA | Q
Soil Screening Criteria 0.919 1.220 1.061

Soil Borings

SB-01 10/30/2015 0 2 14.038 1.370| 3.160 0.784 0.067| 0.235 2.578| 0.275( 0.135]) 1.360 1.360|U
SB-01 10/30/2015 2 4 11.385 1.244| 3.040 0.494( 0.057| 0.231 1.031] 0.197| 0.162|J 0.969 0.969(U
SB-01 10/30/2015 4 6 14.659 1.377| 3.110 0.451 0.060| 0.261 0.806( 0.186| 0.159(J 1.040 1.040|U
SB-01 10/30/2015 6 8 13.251 1.440| 3.550 0.573[ 0.066| 0.283 0.838 0.838] 0.187(J 1.170 1.170|U
SB-01 10/30/2015 8 9 16.264| 1.425| 3.040 0.650( 0.063| 0.264 1.040| 0.198| 0.114|) 1.000 1.000|U
SB-01 10/30/2015 10 12 11.748 1.353] 3.390 1.152| 0.087| 0.313 5.008| 0.384| 0.168 1.480 1.480|U
SB-01 10/30/2015 12 14 15.523 1.388| 3.040 0.679 0.062| 0.204 0.977( 0.213] 0.190 1.070 1.070|U
SB-01 10/30/2015 14 16 13.679 1.378| 3.300 0.657 0.063] 0.234 0.759( 0.184] 0.121 0.992 0.992|U
SB-01 10/30/2015 16 18 15.052 1.381| 3.080 0.593 0.058| 0.212 0.694 0.170| 0.159 1.010 1.010|U
SB-01 10/30/2015 20 22 13.284 1.277| 2.950 0.662 0.057| 0.211 0.888( 0.174| 0.121 0.863 0.863|U
SB-01 10/30/2015 22 24 13.558 1.329| 3.110 0.510( 0.051| 0.185 0.778 0.198] 0.192 0.984 0.984(U
SB-01 10/30/2015 25 27 14.577 1.366| 3.110 0.622 0.060| 0.219 0.860( 0.198| 0.167 0.993 0.993|U
SB-01 10/30/2015 27 29 12.805 1.296| 3.100 0.640( 0.059| 0.199 0.891 0.182| 0.097 1.030 1.030|U
SB-02 11/6/2015 0 2 11.164| 1.351| 3.420 0.907( 0.076| 0.294 3.151] 0.316( 0.255 1.430 1.430|U
SB-02 11/6/2015 2 4 9.694| 1.330| 3.570 0.489( 0.067| 0.264 1.092| 0.199| 0.204 1.010 1.010|U
SB-02 11/6/2015 4 6 10.303 1.304| 3.400 0.365[ 0.058| 0.240 1.070| 0.206| 0.171 1.090 1.090|U
SB-02 11/6/2015 6 8 11.810f 1.225| 2.930 0.306 0.048| 0.199 0.355[ 0.185| 0.153 0.839 0.839(U
SB-02 11/6/2015 8 10 15.257| 1.433| 3.260 0.675[ 0.064| 0.209 0.720( 0.202| 0.167 1.140 1.140|U
SB-02 11/6/2015 10 12 14.782 1.415| 3.260 0.703] 0.066( 0.213 1.960( 0.257| 0.223 1.230 1.230|U
SB-02 11/6/2015 12 14 12.737 1.261] 2.930 0.580( 0.059| 0.235 1.003| 0.195| 0.105 0.992 0.992|U
SB-02 11/6/2015 14 16 11.580| 1.206| 2.900 0.717( 0.059| 0.194 0.578 0.170| 0.154 1.080 1.080|U
SB-02 11/6/2015 16 18 15.076 1.317| 2.850 0.623[ 0.057| 0.222 0.597( 0.172] 0.161 0.994 0.994(U
SB-02 11/6/2015 18 20 13.014| 1.344| 3.230 0.549( 0.058| 0.229 0.837 0.193]| 0.176 1.080 1.080|U
SB-02 11/6/2015 20 25 12.122 1.295| 3.140 0.671 0.063| 0.239 0.304 0.169| 0.189 0.991 0.991{U
SB-02 11/6/2015 26 28 13.453 1.329| 3.120 0.518 0.056| 0.211 0.501 0.182] 0.151 1.040 1.040|U
SB-02 11/6/2015 28 30 12.840 1.319] 3.160 0.494( 0.057| 0.212 0.510( 0.187| 0.163 1.090 1.090|U
SB-03 10/21/2015 0 2 7.487 1.503| 4.390 2.152| 0.130( 0.381 7.522| 0.565( 0.201 2.050 2.050(U
SB-03 10/21/2015 2 4 10.764| 1.193| 2.930 0.704 0.061| 0.203 0.832( 0.176] 0.181 0.994 0.994(U
SB-03 10/21/2015 4 6 11.777 1.297| 3.190 0.520( 0.057| 0.204 0.693( 0.203| 0.182 1.140 1.140|U
SB-03 10/21/2015 6 8 12.088 1.274| 3.080 0.558 0.060| 0.207 0.972 0.182] 0.148 1.070 1.070|U
SB-03 10/21/2015 8 10 12.302 1.245| 2.940 0.581 0.061| 0.220 0.835[ 0.174| 0.169 0.988 0.988(U
SB-03 10/21/2015 10 12 13.142 1.272] 2.960 0.459( 0.053] 0.214 0.893( 0.191] 0.160 0.975 0.975(U
SB-03 10/21/2015 12 14 15.163 1.322| 2.850 0.624 0.057| 0.227 0.846 0.193]| 0.118 1.510 1.510|U
SB-03 10/21/2015 12 14|SB-03-12-14 14.143 1.366| 3.150 0.455[ 0.059| 0.232 1.079| 0.203| 0.185 0.990 0.990(U
SB-03 10/21/2015 14 16 13.418 1.336| 3.150 0.475( 0.055| 0.230 0.674 0.180| 0.175 1.010 1.010|U
SB-03 10/21/2015 16 18 14.455 1.369]| 3.140 0.522 0.061] 0.238 0.571 0.198] 0.162 1.070 1.070|U
SB-03 10/21/2015 18 20 14.200f 1.319| 2.980 0.506 0.055| 0.218 0.660( 0.170| 0.118 0.957 0.957(U
SB-03 10/21/2015 20 22 12.626| 1.274| 3.020 0.443 0.052| 0.207 0.404 0.176] 0.150 0.974 0.974|U
SB-03 10/21/2015 22 24 13.474| 1.309| 3.070 0.511 0.511] 0.206 0.769( 0.183] 0.159 1.040 1.040|U
SB-03 10/21/2015 24 26 14.355 1.362| 3.130 0.459( 0.057| 0.216 0.578 0.187| 0.164 1.010 1.010|U
SB-03 10/21/2015 26 28 13.570f 1.356| 3.190 0.603( 0.060| 0.229 0.681 0.168] 0.193 1.090 1.090|U
SB-03 10/21/2015 28 30 14.143 1.347| 3.070 0.507| 0.060( 0.245 0.766 0.177| 0.178 1.080 1.080|U
SB-04 10/21/2015 0 2 8.180| 1.707| 4.810 5.624| 0.248 0.674 43.792| 2.176| 0.396 3.780 3.780(U
SB-04 10/21/2015 2 4 13.303 1.351| 3.200 0.563| 0.062( 0.251 1.018| 0.216] 0.175 1.020 1.020|U
SB-04 10/21/2015 4 6 12.223 1.298| 3.160 0.541] 0.057( 0.214 0.911] 0.199( 0.172 1.050 1.050|U
SB-04 10/21/2015 6 8 13.144| 1.410( 3.460 0.620| 0.063( 0.240 0.951] 0.205( 0.159 1.060 1.060|U
SB-04 10/21/2015 8 10 15.562 1.434| 3.230 0.669| 0.065( 0.222 1.257| 0.217| 0.177 1.070 1.070|U
SB-04 10/21/2015 10 12 14.253 1.375| 3.200 0.579( 0.061] 0.221 0.959( 0.189] 0.171 1.020 1.020{U
SB-04 10/21/2015 12 14 14.612 1.397| 3.230 0.508 0.058| 0.230 0.887( 0.197| 0.149 1.030 1.030|U
SB-04 10/21/2015 14 16 16.878 1.491] 3.290 0.496 0.058| 0.238 0.647( 0.181] 0.167(J 1.040 1.040|U
SB-04 10/21/2015 16 18 14.331 1.368| 3.140 0.570( 0.062| 0.218 0.546 0.187| 0.153|J 1.090 1.090|U
SB-04 10/21/2015 16 18|SB-04-16-18 13.898 1.345| 3.120 0.501 0.059| 0.239 0.608 0.176] 0.165 1.000 1.000|U
SB-04 10/21/2015 18 20 13.031 1.465| 3.660 0.462 0.062| 0.269 1.391| 0.226] 0.190 1.160 1.160|U
SB-04 10/21/2015 20 22 14.338 1.378| 3.160 0.624| 0.064| 0.244 0.973[ 0.196] 0.187 0.917| 0.609| 1.820
SB-04 10/21/2015 22 24 15.238 1.434| 3.240 0.506 0.058| 0.226 0.799( 0.180] 0.191 1.040 1.040|U
SB-04 10/21/2015 24 26 14.569 1.344| 3.010 0.466( 0.055| 0.221 0.559( 0.172] 0.121 1.060 1.060|U
SB-04 10/21/2015 26 28 14.414 1.407| 3.290 0.597 0.060| 0.241 1.164| 0.212| 0.190 0.977 0.977(U
SB-04 10/21/2015 28 30 12.607 1.326] 3.170 0.548( 0.058| 0.202 0.666( 0.212]| 0.177 0.177 0.177{U
SB-05 10/26/2015 0 2 17.198 1.658| 3.760 2.001] 0.125(0.397 11.321| 0.704 0.213 2.250 2.250(U
SB-05 10/26/2015 2 4 13.988 1.382] 3.250 0.536 0.063| 0.252 1.190| 0.218| 0.179 1.040 1.040|U
SB-05 10/26/2015 4 6 14.290 1.317| 2.940 0.667 0.061| 0.191 1.181| 0.191 0.160 1.030 1.030|U
SB-05 10/26/2015 6 8 13.333 1.273] 2.900 0.533[ 0.057| 0.223 1.048| 0.194| 0.174 1.020 1.020|U
SB-05 10/26/2015 8 10 11.885 1.292| 3.170 0.536 0.060| 0.225 0.997( 0.199] 0.187 1.120 1.120|U
SB-05 10/26/2015 10 12 11.011 1.292] 3.300 0.545 0.058| 0.198 0.858 0.213] 0.181 1.030 1.030|U
SB-05 10/26/2015 12 14 15.841| 1.436| 3.190 0.624 0.061| 0.234 1.380( 0.216| 0.123 1.190 1.190|U
SB-05 10/26/2015 14 16 13.663 1.401| 3.360 0.487( 0.058| 0.224 0.958 0.198] 0.162 1.080 1.080|U
SB-05 10/26/2015 16 18 11.719| 1.254| 3.050 0.451 0.059| 0.244 0.609( 0.175| 0.154 1.000 1.000|U
SB-05 10/26/2015 18 20 11.118| 1.241| 3.100 0.515[ 0.054| 0.217 0.593 0.158] 0.190 1.020 1.020|U
SB-05 10/26/2015 20 22 16.459| 1.498( 3.340 0.422( 0.063| 0.269 0.947( 0.203| 0.203 1.050 1.050|U
Sith
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Table 4
ISOCS Radiological Results
Wolff-Alport Chemical Company Site
Ridgewood, NY

Start End Potassium-40 Radium-226 Thorium-232 Uranium-238
H *

Location | Sample Date '();Ztt;' '();Ztt;' Parent Sample™ | o ult (+</:-Zs) MDA |Q Result (5_25) MDA|Q Result |($;Js) MDA|Q Result |(+§?:s) MDA |Q
Soil Screening Criteria 0.919 1.220 1.061

Soil Borings (continued)

SB-05 10/26/2015 20 22|SB-05-20-22 14.380| 1.355| 3.100 0.558 0.057| 0.208 0.471 0.180| 0.172 1.110 1.110|U
SB-05 10/26/2015 22 24 11.643 1.391] 3.540 0.598 0.066| 0.235 0.608 0.188] 0.210 1.080 1.080|U
SB-05 10/26/2015 24 26 13.745 1.306| 2.980 0.548( 0.059| 0.207 0.504 0.193] 0.109 1.080 1.080|U
SB-05 10/26/2015 26 28 15.121 1.418| 3.210 0.480( 0.060| 0.247 0.992 0.212] 0.178 0.987 0.987|U
SB-05 10/26/2015 28 30 15.275 1.443| 3.290 0.457 0.062| 0.247 0.787( 0.200| 0.182 1.120 1.120|U
SB-05 10/26/2015 54 55 13.324| 1.268| 2.890 0.274 0.057| 0.223 0.284( 0.153] 0.152 0.823 0.823|U
SB-06 10/29/2015 0 2 13.077 1.365| 3.300 1.111| 0.076| 0.248 1.482| 0.221]| 0.192 1.340 1.340|U
SB-06 10/29/2015 5 6 14.926 1.478| 3.460 1.046/ 0.079| 0.281 0.947( 0.201] 0.197 1.280 1.280|U
SB-06 10/29/2015 6 8 11.537 1.230| 2.960 0.604 0.060| 0.234 0.846 0.196] 0.168 0.982 0.982(U
SB-06 10/29/2015 8 10 13.641 1.332] 3.110 0.594 0.058| 0.204 0.824 0.174] 0.155 1.070 1.070|U
SB-06 10/29/2015 10 12 15.662 1.364| 2.910 0.645[ 0.062| 0.230 1.265( 0.202| 0.181 1.300 1.300|U
SB-06 10/29/2015 12 14 11.293 1.187| 2.870 0.502 0.054| 0.190 0.838| 0.174] 0.144 3.721 1.136] 1.380
SB-06 10/29/2015 14 16 12.991 1.253| 2.870 0.631| 0.063| 0.224 0.581 0.159| 0.162 1.140 1.140|U
SB-06 10/29/2015 16 18 12.966 1.302| 3.080 0.576( 0.060| 0.239 0.730( 0.155| 0.172 1.120 1.120|U
SB-06 10/29/2015 18 20 14.335 1.371] 3.160 0.544( 0.059| 0.208 0.744 0.189| 0.128 1.090 1.090|U
SB-06 10/29/2015 20 22 14.277| 1.339| 3.040 0.486( 0.054| 0.220 1.326/ 0.189] 0.165 0.956 0.956(U
SB-06 10/29/2015 22 24 11.053 1.253| 3.130 0.481 0.055| 0.215 0.717( 0.186| 0.174 1.010 1.010|U
SB-06 10/29/2015 24 26 12.491| 1.311| 3.170 0.526( 0.059| 0.212 0.861 0.199| 0.172 1.100 1.100|U
SB-06 10/29/2015 26 28 13.992| 1.374| 3.230 0.539( 0.057| 0.216 0.687 0.193] 0.157 0.959 0.959(U
SB-06 10/29/2015 28 30 13.588| 1.363| 3.190 0.467 0.061| 0.265 0.892 0.204| 0.164 1.070 1.070|U
SB-07 10/26/2015 0 2 13.155 2.686| 5.900 6.787| 0.321( 1.310 261.196| 12.132| 1.550 6.930 6.930(U
SB-07 10/26/2015 2 4 17.689| 1.728| 4.250 1.154| 0.160| 0.702 65.386/] 3.550| 0.886 4.150 4.150|U
SB-07 10/26/2015 4 6 14.366| 1.696| 4.540 0.916| 0.121f 0.595 66.203| 3.595| 0.933 4.180 4.180|U
SB-07 10/26/2015 6 8 15.076 1.541] 3.810 0.406 0.406|U 50.031] 2.452 1.010 8.022| 4.235| 3.560
SB-07 10/26/2015 8 10 11.336 1.779| 4.290 0.517 0.517|U 94.155| 4.462| 1.020 4.800 4.800(U
SB-07 10/26/2015 10 12 13.315 1.443| 3.370 0.644 0.115] 0.500 27.019| 1.398| 0.778 6.429| 2.613| 3.020
SB-07 10/26/2015 12 14 17.877 1.563| 3.390 0.652 0.068| 0.284 1.208| 0.224| 0.535 6.422 1.916| 1.400
SB-07 10/26/2015 14 16 12.875 1.405| 3.340 0.577[ 0.086| 0.396 15.894| 0.890( 0.744 8.777| 2.759| 2.310
SB-07 10/26/2015 17 19 15.590 1.323| 2.770 0.533[ 0.057| 0.205 0.818 0.201| 0.401 1.010 1.010|U
SB-07 10/26/2015 18 20 12.613 1.314] 3.160 0.847( 0.069| 0.215 0.624( 0.194| 0.415 0.979 0.979(U
SB-07 10/26/2015 20 22 14.057 1.391| 3.220 0.653[ 0.066| 0.261 1.965| 0.252| 0.547 1.070 1.070|U
SB-07 10/26/2015 22 24 16.308 1.450| 3.220 0.521 0.056| 0.212 0.559( 0.171] 0.415(J 0.646 0.646(U
SB-07 10/26/2015 22 24|SB-07-22-24 14.975 1.310| 2.840 0.055[ 0.055| 0.192 1.123| 0.180] 0.531|) 0.597 0.597|U
SB-07 10/26/2015 24 26 13.933 1.334] 3.070 0.512 0.060| 0.233 0.678 0.177| 0.366 0.615 0.615(U
SB-07 10/26/2015 26 28 16.080 1.479| 3.300 0.582 0.066| 0.279 4.253| 0.356| 0.452 1.398| 0.700( 1.640])
SB-07 10/26/2015 28 30 13.490 1.278| 2.900 0.512 0.055| 0.195 0.834 0.180] 0.342 0.605 0.605(U
SB-08 10/23/2015 1 2 10.207 1.824| 5.060 28.858| 0.772] 0.845 37.819| 1.915| 1.090 4.390 4.390|U
SB-08 10/23/2015 2 4 14.987 1.502| 3.540 2.245| 0.119( 0.313 3.423| 0.336( 0.492 1.580 1.580|U
SB-08 10/23/2015 4 6 11.651 1.457| 3.720 0.932| 0.095( 0.422 14.106] 0.813( 0.730 2.230 2.230(U
SB-08 10/23/2015 6 8 10.306| 3.900( 7.690 2.359| 0.422| 1.880 533.804| 24.658| 2.190 20.866| 8.895( 12.300}J
SB-08 10/23/2015 8 10 10.224| 1.236| 3.120 0.311| 0.067| 0.262 4.290| 0.359] 0.456 1.